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CHAPTER I. INTRODUCTION 
The General Setting 
In a dynamic economy such as ours there is a continuing pressure for 
adjustment to changing economic conditions. Adjustments are necessary 
between as well as within industries. It is apparent that agriculture is 
no exception. Farmers and farm leaders have long sought aid from the 
federal government to improve their position relative to the other sectors 
of the economy. 
At the outset of United States agricultural policy concern was to 
develop the agricultural sector. The Homestead Act of 1862, the creation 
of the Federal Department of Agriculture, and the Land Grant College Act 
of the same year are indicative of the philosophy in this early era. Later 
the Hatch Act and the establishment of the Extension Service aided the de­
velopment of the agricultural sector as well as the nation. 
Also in this period, as well as more recently, there was considerable 
agitation for government intervention to aid the farmer in securing equita­
ble rates on shipping his produce to market, aid in establishing coopera­
tives for purposes of making credit available, marketing of products, and 
electrifying farms. The results of these and similar legislations and the 
institutions created by them laid the foundation for a rapid technological 
advance in agriculture. 
The volume of farm output has trended consistently upward since 1870. 
This was in response to a rapidly growing domestic and export demand. For 
the period 1870-1920 this increase in agricultural productivity resulted 
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primarily from an expanded total cropland acreage. The effects of the Gov­
ernment's homestead policy and the legislation to improve the transporta­
tion system to enable the movement of agricultural products were being 
reaped. 
During the interwar period cropland expansion was not so important a 
factor in increasing the total product of agriculture. Between 1920 and 
1940 there was a shift from animal to machine power which released acreages 
of cropland and pasture land from raising feed for these workstock. The 
machine power enabled faimers to complete farm operations in a more timely 
manner which contributed toward a higher yield per acre for most farm crops. 
Also, increased use of fertilizers, irrigation, improved practices and a 
redistribution of cropland acres to areas of specialization for certain 
crops helped to achieve increasing per acre yield during the interwar 
period. Livestock productivity also increased during the 1920-40 period. 
Improvements in livestock breeds, heavier feeding of better balanced ra­
tions and advanced in management contributed to a greater output per animal. 
Since 1940 our economy has experienced the major revolution in agri­
cultural productivity. The introduction of hybrid seed for corn, further 
substitution of machine power for animal power and increased use of ferti­
lizer and other improved practices help to explain the increased yield per 
acre. Favorable post-war demand conditions brought about prices that were 
conducive to the rapid adaptation of available technologies. Greater feed 
production enabled further increases in livestock production which per­
mitted a growing market of consumers to improve their diets. 
With this miracle of agricultural productivity is coupled an expanding 
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market for agricultural products. The population of the United States 
has increased rapidly and export demands for farm products have been favor­
able. Agricultural productivity seems to have outraced the expanding de­
mand, however. Since the 1920's we have been producing more farm products 
than can be consumed or disposed of on the export market. As can be seen 
in the data in Table 1, agricultural production has increased from an 
index of 59 in 1920 to an index of "JO in 1940. From 1940 to i960 the 
increase has been even more marked; agricultural production achieved an 
index of 106 in i960 despite land retirement schemes and acreage controls 
on many crops. The base period for these indexes is 1957-59* Carryover 
levels of grains have mounted to sizable levels. See Table 2. These sur­
pluses have occurred and continued to accumulate despite various attempts 
by the government to curb the level of surplus stocks. 
Before World War II farmers and farm leaders believed that economic 
prosperity would solve the farm problem. Perhaps these people were correct 
in analyzing their period as we had millions going hungary but ample food 
produced during the thirties. The problem switched to one of a different 
nature during the 1950*s and now into the sixties than was apparent during 
the 1920's and 1930's. The interwar period was a period of shrinkage of 
demand but more recently surplus production must be attributed to a rapidly 
advancing technology. 
Early attempts by the government to help alleviate surpluses in agri­
culture and thereby improve farm incomes included considerable discussion 
during the 1920's of a protective tariff for agriculture. This tariff 
would seek to divide the market for United States agricultural products 
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Table 1. Index numbers of total farm inputs by major subgroups and index 
of farm output (1957-59 = 100) 
Mechanical Fertilizer 
Year Total Farm Power and and Liming Farm 
Inputs labor Machinery Materials Output 
1920 93 222 32 16 59 
1925 95 220 33 18 59 
1930 97 212 40 21 61 
1935 88 195 33 17 61 
19U0 97 190 42 28 70 
19kl 97 186 44 30 73 
1942 100 191 48 34 82 
1943 101 188 50 38 80 
1944 101 187 51 43 83 
1945 99 174 54 45 81 
1946 99 167 58 53 84 
1947 99 159 64 56 81 
1948 100 156 72 57 88 
1949 101 150 80 61 87 
1950 101 140 86 68 86 
1951 104 l4l 92 73 89 
1952 103 134 96 80 92 
1953 103 128 97 83 93 
1954 102 123 98 88 93 
1955 102 119 99 90 96 
1956 101 112 99 91 97 
1957 99 103 100 94 95 
1958 99 99 99 97 102 
1959 102 98 101 109 103 
i960 101 92 100 110 106 
1961 101 89 99 114 107 
* Source; Changes in Farm Production and Efficiency (236) 
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Table 2. Stocks of wheat, feed concentrates and cotton in all positions, 
1935-61* 
Feed* Upland 
Year Wheat* Concentrates Cotton 
(1,000 bu.) (mil. ton) (1,000 bales) 
1935 145,889 3.4 
1936 140,433 11.0 
1937 83,167 3.8 
1938 153,107 14.3 11,491 
1939 250,015 20.7 12,994 
1940 279,721 22.8 10,509 
1941 384,733 23.I 12,099 
1942 630,775 18.5 10,568 
1943 618,897 17.8 10,578 
1944 316,555 11.6 10,612 
1945 279,180 14.9 11,068 
1946 100,086 10.9 7,272 
1947 83,837 13.8 2,455 
1948 195,943 7.8 3,036 
1949 307,285 30.4 5,-241 
1950 424,714 30.5 6,781 
1951 399,871 28.6 2,196 
1952 255,978 20.1 2,742 
1953 605,544 27.0 5,511 
1954 933,506 31.7 9,570 
1955 1,036,178 39.1 11,028 
1956 1,033,487 43.2 14,399 
1957 908,830 48.8 11,269 
1958 881,373 59.0 8,615 
1959 1,295,066 67.5 8,733 
i960 1,313,518 74.6 7,809 
1961 1,412,178 84.7 7,228 
* Sources ; *Grain and Feed Statistics (256). 
^Agricultural Statistics (233)» 
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into two parts; export and domestic. For the product going into the 
domestic portion of the market, farmers would receive the world price 
plus the difference "between the world price and the parity price. For 
the export portion of the market, farmers would receive the world price 
for their products. During the late twenties and early thirties the ef­
forts to achieve equality of income for farmers shifted from the protective 
tariff principle to direct control of output. 
The 19301s saw acreage allotments and marketing quotas introduced on 
such crops as cotton, tobacco, wheat, peanuts, and rice; our major sur­
plus commodities at that time. Also legislation was enacted to provide 
incentive payments to encourage shifts in land use and conservation prac­
tices. In addition, marketing agreements and orders to facilitate in 
establishing an orderly market for specific products in a certain geograph­
ical area, provisions to allow for the direct purchases of perishable 
commodities and disposal of surpluses through export programs and to expand 
demand in the domestic market were enacted by Congress. 
The Supreme Court of 1936 ruled portions of the Agricultural Adjust­
ment Act of 1933 unconstitutional. Congress reacted quickly by passing 
the Soil Conservation and Domestic Allotment Act to continue the gains 
in production control and farm income brought about by the 1933 legislation. 
The Agricultural Adjustment Act of 1938 strengthened and added to certain 
provisions of the 1936 act. 
Even though the federal government evacted these and later measures 
to improve the farmers1 income position and to curb the accumulation of 
surpluses, production continued to outstep the growth in demand since the 
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1920's (251). 
The United States was reaping the rewards of early legislation to 
develop agriculture, and the network of education to disseminate knowledge 
about the latest technologies to farmers was performing at peak efficiency. 
Farmers were able to secure credit for purchase output increasing innova­
tions, and marketing facilities assured them of access to available markets. 
From 1938 to 1961 the output per acre of wheat, feed grains, soybeans, and 
cotton increased by 85, 94, 24 and 86 per cent respectively, while acreages 
of wheat decreased by 30 per cent, feed grain acreage decreased by 26 per 
Cent, soybean acreage increased by 369 per cent, and cotton acreage de­
creased by 35 per cent. These adjustments led to increases in carry-over 
stocks of 922 per cent for wheat, 592 per cent for feed grains and an 11 
per cent decrease in cotton stocks. Soybean stocks increased from about 
300,000 bushels in 1938 to 23,300,000 bushels in i960. 
It is difficult to measure the effects in terms of success and fail­
ures of the acreage control and marketing quota programs since it is diffi­
cult to determine what the agricultural situation would have been today 
in their absence. Several studies have appeared in the literature which 
have attempted to measure the affect on farm income of the alternatives 
of certain government programs versus a near complete absence of such 
programs (24, 27, 203b, 229b). 
During this period of accumulating surpluses agriculture has made some 
remarkable resource adjustments. The outmigration of labor from agricul­
ture has been extremely rapid, but not rapid enough to keep income per 
farm workers from falling. Faim numbers decreased from 6,349,800 in 1940 
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to 4,097,300 in 1959 and average farm size increased from 1?4 acres to 
297 acres during the same period. Man hours of labor used for farm work 
decreased "by 48 per cent from 1940 to i960 while output per man hour more 
than tripled. 
As was stated earlier, the increase in inputs of certain capital 
items has "been even more extreme. Machinery and equipment used in i960 
was 2.4 times the amount used in 1940. Fertilizer and liming materials 
increased by nearly four times during the 1940-60 period. The fact that 
total farm inputs increased by only four per cent is indicative of the 
substitution of capital for labor during this period. In addition, great 
strides were made to improve the quality of inputs currently in use. 
Thus, it can hardly be argued that the farmers1 blight is due to lack 
of response to changing economic conditions. In spite of these tremendous 
resource adjustments in agriculture, in response to both government pro­
grams designed to withdraw land from production and a reshuffling of the 
input mix due to technical and economic conditions, agricultural produc­
tivity has outpaced demand growth and farm incomes are continuing to lag 
behind incomes in other sectors. 
Trends in Demand 
Early agriculturalists studying the surplus problem subscribed to 
the underconsumption theory. Purchasing power was low during the 19301s 
and average per capita consumption of food was low because of this. It 
was felt that economic prosperity would restore equitable incomes to 
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farmers and earning power to agricultural resources. Recovery during 
World War II and the prosperity that followed seem to offer little support 
for this argument. Advocates of the underconsumption theory failed to 
anticipate the remarkable technological revolution that took place during 
the last two decades. Perhaps the economic conditions peculiar to the 
time influenced the magnitude of this revolution. Manpower needs for the 
war would definitely induce a substitution of machines and other inputs 
for labor if such resources were available. Also, the extremely favorable 
prices following World War II were conducive to the adaptation of techno­
logical innovations. Be that as it may, agriculture is still faced with 
problems of imbalance today. 
Currently population is increasing at a rate of about 1.8 per cent 
per year in the United States. Population is probably the one variable 
that is most instrumental in determining demand expansion for farm products. 
Other relevant variables are food prices, income, tastes, merchandising, 
etc. These latter factors are probably more important in determining 
the quantities of the different kinds of foods purchased rather than total 
food consumption, however. This is not to say that these variables can 
be ignored in appraising the food needs of an economy, but they are not 
such important factors when comparing total output potential and demand 
requirements. Ceteris paribus, a one per cent increase in population 
would require a one per cent increase in food demand. Such naivete cannot 
be assumed, however, except for purposes of very rough estimates. The 
age distribution of the population alone influences the demand of some prod­
ucts more than others. For purposes of exposition here, let us assume 
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that the demand curve for farm products shifts to the right "by about 1.8 
per cent every year due to population increases and that this rate will 
continue into the future. 
Income is probably the second most important variable affecting the 
aggregate domestic demand for farm products. Per capita income for con­
sumers has averaged an increase of about 1.1 per cent per year for the past 
decade and a half. The income elasticity of demand for all foods is about 
0.15 to 0.20; the elasticity being higher for individual foods than for 
all foods taken as an aggregate. A high income consumer consumes a larger 
bundle of farm resources than a low income consumer even though the pound­
age of food they consume is about equal. Thus, as income increases con­
sumers shift away from cereals to livestock products that require more 
resources in their preparation. The index of farm resources required 
increases in about the same proportion as the increase in demand for all 
food (109, Chapter 15). Assuming a 1.1 per cent increase in per capita 
income per year and an income elasticity for all food of 0.20, the demand 
schedule for food will shift to the right by about 0.22 per cent per year 
due to increases in income. 
Some may consider expanding the domestic demand for farm products a 
potential source of relieving the problem of surplus accumulation. In­
creased industrial use of grains is usually one of the first mentioned. 
The major industrial use for grain is alcohol production and society may 
be reluctant to advance proposals to increase the per capita consumption 
of this product. Industrial alcohol can be obtained much more cheaply 
from petroleum by-products than grain and the potential for using grains 
11 
as a source of fiber is limited by similar cost advantages in favor of 
other products. 
Proposals to increase domestic food consumption by advertising and 
promotion are quite limited. They are basically "one-shot" since even if 
they are successful in expanding demand at any given time, their use be­
yond this is restricted. 
Exports are another important source of demand for agricultural prod­
ucts. Recently exports of certain products have increased substantially 
due to governmental programs of aid to underdeveloped countries. Since 
1954 and the enactment of P.L. 480 and other such provisions, subsidized 
exports of several commodities have done much to keep surpluses from accu­
mulating to even greater magnitudes. 
The world population is increasing at a rate of 1.6 per cent per year. 
Currently, millions are going hungary or are living on diets that are in­
sufficient in protein and vitamins. Today we export about 45 per cent of 
our wheat production, nine per cent of our feed grains, 22 per cent of our 
soybeans and 42 per cent of cotton production. Since 1956 the United 
States has accounted for approximately 17 per cent of the world trade in 
agricultural products. 
It would seem that prospects for further increases in exports would 
be good. The situation is clouded, however, by dollar shortages, politi­
cal infeasibilities and cries of unfair competition from friendly yet 
competing exporters. Future prospects in the export market must be ap­
praised in the light of these and other considerations. 
Agricultural exports moving through commercial channels as a per cent 
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of total agricultural exports have been declining steadily since the turn 
of the century. This is perhaps due in part to competition commercial ex­
porters have had from government assisted export programs. If the United 
States continues its policy of subsidized prices and income as a domestic 
farm policy, outlook for increases in commercial exports of agricultural 
products is poor. Also, the dollar exchange problem has no indication of 
improving and in this era of economic development more emphasis is being 
placed on the provision of technical assistance and "know-how" to improve 
underdeveloped societies long run position rather than using limited dol­
lars for food purchases (109, Chapter 15; 276). 
The United States should be able to maintain its position in the ex­
port market; but, this position is more likely to be maintained via the 
government subsidized export channels. (276). How much American taxpayers 
will permit such programs to increase is a matter of speculation. Some 
interest is rising again for the McNary-Haugen two price plans. Such 
programs should ease taxpayers' burdens somewhat. A more appropriate label­
ing of subsidized exports may also be more palatable to taxpayers—much 
of these activities are foreign aid rather than strictly farm program costs. 
Assuming that technical assistance and "know-how" enables under­
developed countries to keep the same relative position with regard to 
supplying their own food needs, we can calculate demand potentials in the 
export market.1 Population is increasing at the rate of 1.6 per cent per 
^Some countries may, of course, import less from the United States 
than they are currently receiving. The Common Market may be an example 
of this, but Common Market exports to outlying areas may be expected to 
decrease somewhat as a consequence of these operations, leaving a larger 
portion of these markets to the United States. 
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year; hence, demand due to population is increasing at about the same rate. 
Since we export only 10 per cent of our total production, the demand sched­
ule will shift to the right by only .16 per cent per year due to increases 
in exports. 
We would also expect some increase in food demand in the world market 
due to increases in incomes of the world population. The income elasticity 
of demand for food is higher for poor people than for rich, but increase 
in income per annum is likely to be lower for these people than their 
counterparts in the United States. Hence, let us assume a shift to the 
right of the world demand curve for food of about 0.22 per cent as was 
assumed for the United States. This means about another 0.02 per cent 
increase in demand for United States food production. 
These rough calculations would indicate that the demand for farm 
products will increase by about 2.2 per cent per year. If agriculture's 
productive capacity increases at a rate less than 2.2 per cent per year, 
indications would be that we need no longer be concerned about the surplus 
problem in agriculture. On the other hand, if productivity is expected 
to increase at a rate greater than 2.2 per cent per year, there is going 
to be a continuing adjustment problem for agriculture as many resources 
now committed to agriculture are going to be unnecessary. 
Trends in Productivity 
The major revolution in United States agriculture has occurred since 
1940. This revolution would not have been nearly so abrupt had we not had 
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the stage set for it to occur. Legislation enacted during the 19th and 
early 20th century set up a corps of specialists to advise farmers about 
the advantages of new and improved technologies. Other institutions made 
credit available to farmers to further facilitate in the adaptation of new 
innovations. 
Several factors have contributed to the increase in farm production 
during the last two decades. Among these factors is a shift from animal 
and man power to machine power, improvements in quality of machine power, 
an increase in product added by livestock, changes in cropland used for 
specific crops and increasing yields per acre. Each of these items has a 
set of factors which are associated with its occurrence. 
The shift from animal to machine power is all but completed. Certain 
areas of the South still employ animals as a source of power; however, 
these areas are small and their switching to machine power would not affect 
aggregate farm output significantly. More widespread is residual of animal 
powered farms; namely, units too small to effectively utilize the best 
machine technologies. A continuing shift to more optimum sized units can 
be expected and this will mean a continuation of the outflow of labor from 
agriculture. The results of this should be at least the same output at a 
lower per unit cost if not a greater per unit output with lower per unit 
costs. 
Average farm size increased from 1?4 acres to 297 acres between 1940 
and 1959. This is an increase of 3*5 per cent per year. The 1959 census 
reports 57 per cent of all farms were under 140 acres in size. Naturally, 
many of these small units that are devoted to truck farming, orchards, 
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commercial feeding operations, and the like will not disappear or increase 
in size to any great extent. Current trends indicate a continuing decrease 
in number of farms in these small acreage classes, especially in the 70 to 
140 acre range. Thus, there is room for the trend of increase in farm 
size of 3.5 per cent per year to endure. The flow of new machines and 
equipment onto the market should contribute to these farm size adjustments. 
Also adding to the upswing in agricultural productivity since 1940 
has been the increase in product added by livestock. Total product has 
increased in response to the increased demand for livestock products and 
because of the expansion of production of feed grains, hay and pasture. 
The improvement of feed conversion by livestock has also contributed to 
the increasing product. Most spectacular of these feed conversion changes 
has occurred in the broiler industry. Other feeding efficiency changes 
have been neither so large nor so consistent. Breeding improvements have 
increased output per head of milk and meat. 
Since 1940, aggregate farm output has increased at a rate of about 
2.4 per cent per year. Of this increase about 23 per cent is attributed 
to reduction in farm-produced power, 25 per cent is due to a change in 
the product added by livestock, 2 per cent due to the change in pasture 
consumed by livestock, 7 per cent due to a change in cropland used and 
43 per cent due to changes in crop production per acre. 
Gains from further reduction of farm-produced poultry are limited. 
Change in the product added by livestock has great potentials for increas­
ing agricultural output, however. Only the poultry industry has approached 
the limit of its efficiency increasing potential. Some scientists claim 
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we could produce the same amount of livestock product today on 20 per cent 
less feed with economic conditions favorable to the adaptation of new 
technologies. Milk production per dairy cow and the number of pigs per 
litter has been pressing steadily upward. Only slight increases in the 
feeding efficiency of beef, pork, and dairy cattle would mean savings of 
great magnitudes in the amount of feed grains required. Although these 
feed conversion efficiencies may not be forthcoming as fast as they might 
be, given an era of short supply of feed grains and high feed grain prices 
relative to the price of livestock products, potentials exist and must be 
reckoned with in analyzing future production prospects. 
Yields per acre of wheat, feed grains, soybeans, and cotton have in­
creased by 19, 17# 15# and 18 per cent between 1940 and i960. Contributing 
to these yield increases has been hybrid seed for corn and grain sorghums, 
improved varieties of seed for wheat, oats, barley, soybeans and cotton, 
improved tillage practices, increased fertilization, redistribution of 
cropland acreage and irrigation. 
Hybridization of corn planting is nearly completed. More than 90 
per cent of all corn planted is now planted with hybrid seed. Plant sci­
entists are continuing to improve hybrid varieties since as yet a variety 
best adaptable to all soils and weather that is resistant to the numerous 
pests of insects and plant disease has not been developed. Similarly, 
further progress is being made in the breeding of other crops. A hybrid 
wheat variety is but one of the potentials for the small grains. Grain 
sorghums and soybeans are being adapted to areas more and more remote from 
where existing varieties are best suited. Likewise, cotton acreage has 
17 
moved West and new varieties are being developed that are more suitable 
for irrigated conditions. 
Fertilizer inputs have nearly quadrupled since 1940. Ibach reports 
that in 1954 the last dollar spent for fertilizer application returned 
$2.93. Millions of acres went unfertilized so they did not enter into 
these statistics. Ibach estimated that if 75 per cent of corn acreage is 
fertilized at a rate sufficient to return $2.00 per last dollar spent of 
fertilizer, com yields would increase from 39 to 59 bushels per acre. 
If capital were to be rationed so that one received a return of $1.50 for 
the last dollar spent on fertilizer, corn yield would be about 64 bushels 
per acre and about 70 bushels per acre if the last dollar spent on ferti­
lizer- -resulted in exactly one dollar returned. Wheat yields would increase 
from 18 bushels an acre in 1954 to 21, 22, and 24 bushels per acre assuming 
$2.00, $1.50, and $1.00 returns on the last dollar spent on fertilizer and 
that 40 per cent of all wheat is fertilized. Similarly, for cotton, assum­
ing 75 per cent of cotton acreage to be fertilized and returns of $2.00, 
$1.50, and $1.00 per last dollar spent on fertilizer, yields would increase 
from 341 in 1954 to 471, 491, and 517 pounds of lint per acre (102). 
The potentials for increasing crop production by increased fertiliza­
tion are great. Possibilities lie for both increasing the percentages of 
the crops fertilized and stepping-up the fertilization rate per acre. 
Irrigation has also helped push up the productive capacity of United 
States agriculture. Some areas with almost zero productivity in the South­
west have been transformed into oases for producing cotton and other crops. 
Other areas of the West and Midwest have also been developed into prime 
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agricultural areas. 
Irrigated cropland amounted to more than 18 per cent of cropland har­
vested in the 17 western states in 1959» The full importance of irrigation 
is realized only when one considers the higher yields from irrigated land 
and the higher valued crops that are concentrated on these lands. The 31 
humid-area states irrigated 2.3 million acres in 1959, of this approxi­
mately 1.3 million acres was in the Delta States. Other states account­
ing for large acreages of irrigated land in the East are Florida, New 
Jersey, and North Carolina. 
Divergent regional trends are apparent in western irrigation. Of the 
65 million acre increase in irrigated land in the 17 western states from 
1949 to 1958; 83 per cent of it took place in Texas, Nebraska, California, 
and Kansas. Colorado, Utah, and Nevada showed declines for this period. 
Regional divergences are due to availability of water, development costs, 
prices and marketing outlets, agricultural programs and public irrigation 
development policy. 
Irrigation in the 31 humid-area states increased from 15 to 2.3 mil­
lion acres between 19U9 and 1959* From 195U to 1959 irrigated acres de­
clined by 0.3 million acres largely because of the decline of rice acreage 
in the Delta States. Other areas of the East increased irrigated acreages 
only moderately between 195^ and 1959* This slower rate of expansion seems 
to have resulted from more ample rainfall in the later 50's than occurred 
during the earlier part of that decade. 
Despite the pinch on water supplies"in some areas, irrigated acreage 
appears certain to expand in both the West and East in coming decades. 
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In the West ground water is "becoming a source of increasing importance in 
irrigation. In some states such as Nebraska, Kansas, and Oklahoma, ground 
water supplies permit considerable future development. In other states 
like California, Texas, New Mexico, and Arizona, there is little oppor­
tunity for new development of ground water supplies. New techniques for 
deep-well pumping may change this picture in the not too distant future, 
however. 
In the humid East, nearly all irrigation water is from farm sources. 
About 66 per cent is ground water and the remainder from surface sources 
such as farm ponds. Great potentials still remain for trapping run-off 
water in farm ponds for use as supplemental irrigation in the East and 
ground sources have not run into difficulties of declining water tables 
as yet. 
Although the acreage of land devoted to crop production declined by 
about 10 million acres since 1940 the acreage of land devoted to individual 
crops changed in greater proportions. Acreage of wheat, feed grains, and 
cotton declined by 7, 4, and 8 million acres respectively while soybean 
acreage increased by 19 million acres between 1940 and i960. These acre­
age adjustments have come largely in response to governmental programs to 
restrict acreage. Even within these aggregate shifts there have been re­
distributions of acreage of crops between geographic regions that has had 
an upward effect on per acre yields. Acres of com, oats, and barley de­
creased by 20, 43, and 59 per cent respectively in the North Atlantic, 
South Atlantic,and South Central States between 1940 and i960 while the 
acreage devoted to these crops increased by 10, 11, and 14 per cent 
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respectively in the East North Central, West North Central, and Western 
States. During this same period wheat shifted away from the North Atlan­
tic, East North Central, West North Central, and South Atlantic States 
and concentrated in the South Central and Western States. Similarly 
cotton production has shifted from East to West. In the case of feed 
grains, acreage redistribution wag shifting to higher yielding areas, and 
for wheat acreage the shift was to regions of lower wheat yields. Thus, 
the economic forces of relative and comparative advantage were at work. 
Cotton shifted from the insect infested areas of the Southeast and deep 
South to the irrigated valleys of the Southwest. 
Still another acreage shift has had an important bearing on crop 
yields. For example, in the North Central States the feed grain cropland 
was comprised of 51 per cent corn, 31 per cent oats, 13 per cent barley, 
and 5 per cent grain sorghum in 1940. By i960 this acreage distribution 
shifted to 62 per cent corn, 24 per cent oats, 7 per cent barley, and 7 
per cent grain sorghum. Assuming equal acreages of land devoted to these 
four crops in the two periods and the same yields occurred in i960 as in 
1940, this acreage shift would account for about an 11 per cent increase 
in feed grains production between 1940 and i960. 
It would seem that United States agriculture will have little diffi­
culty in keeping pace with the 2.4 per cent increase in output that has 
occurred since 1940. This trend was set concurrently with the decline of 
cropland used for crops by 10 million acres in the same period. Some 28.3 
million acres of cropland were in the Conservation Reserve in i960, which 
is estimated to have decreased wheat production by 5*6 per cent, corn by 
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4.9, "barley "by 11.0, oats by 14.5, grain sorghum by 22.8 and soybeans by 
4.1 per cent (43). The expiration of these contracts will mean the return 
of some of the land to crop production. 
Plant scientists have a never ending process of improving seed vari­
eties and they are meeting the challenge. The use of fertilizer in agri­
culture can expand a great deal more when one considers that only about 
30 per cent of all crops and pasture was fertilized in 1954 and that the 
average return for the last dollar spent on fertilizer was $2.93. Poten­
tials still exist for expanding ground water irrigation in many areas of 
the West and the collection of surface water may aid in increasing crop 
production in the East. 
On the livestock side, improved range management practices could 
greatly increase the livestock carrying capacity of millions of acres of 
rangeland. These practices may include fertilization, rotational grazing, 
destroying noxious weeds, etc. The next two decades may see a marked 
improvement in the feeding efficiency of beef, pork, and dairy cattle. 
In the judgment of the author, the future for increased efficiency in 
agriculture seems unlimited. If we place any reliance on historical trends, 
it appears that agricultural productivity will continue to outpace the 
growth in agricultural demand. Thus, agriculture will continue to have 
the burden of an excess of resources in its production plant and the 
problems of adjustment may be with us for decades to come. 
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Projection Analyses 
Recently, the results of several studies concerned with the projection 
of feed and fiber needs and the prospective supply of agricultural products 
has appeared in the literature (86, Chapter 7 and 109, Chapter 3). Pro­
jections are always sprinkled generously with judgments, yet if one is 
going to arrive at realistic approaches to the solution of the surplus 
production and associated income and resource problems one must look care­
fully at the outlook for the future. Just as an entrepreneur makes his 
allocation decisions on the basis of expectations, society must plan for 
its future course of action. Society needs to know of the demand prospects 
for products in the aggregate as well as the potential for supply increases 
of these products and attempt to bring the two in balance. Resources that 
are surplus in one particular line of economic activity yield a zero net 
rent in that activity and should be transferred to areas where their oppor­
tunity costs are the greatest. 
The Regional Setting 
Technical innovation and changes in demand affect different areas in 
different ways. Projection analysis may indicate that the product pro­
duced in one area is in excess supply and that resources should be with­
drawn from its production while more resources should be devoted to the 
same or a different product in another area. Regional divergence may 
arise because of: 
1. Technologies affecting certain regions uniquely because of: 
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a. The response to technology is varied "between regions and 
b. The technology is applicable only to the products of a 
particular region. 
2. Demand shifts have different impacts on certain regions because of: 
a. Divergent trends in demand for products special to certain 
regions and 
b. Reallocation of the demand from one region to another. 
3. Change in the structure of the transportation facilities. 
Economists have long been concerned about the importance of location 
upon economic activity (65, 128, 136). Generally, however, economic analy­
sis has dealt with static situations with a single unseparated market and 
have ignored the temporal and special aspects of economic activity. Only 
recently have economists become acquainted with the tools to enable them 
to empirically test some of the more basic economic theories. Economists 
have acquired tools to equip themselves to deal with problems of spacial 
equilibrium. 
The work of Samuelson, Baumal, Koopmans, and Enke set the stage for 
empirical analysis by Fox, Judge, Henderson, and more recently by Egbert, 
Heady, Schrader, and King, among many others (77, 117, 91, 67, 68, 69, 199). 
Pox developed a 10-region model for the feed livestock economy of the 
United States. Using a statistical demand function for feed grains in 
each of 10 regions and the given structure of transportation costs between 
regions, Fox found the equilibrium values of feed prices and feed consump­
tion in each region and the net quantities of feed shipped between regions 
as the result of a specified set of regional values of feed production, 
livestock numbers, and livestock prices. Fox and Taeuber generalized this 
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model to one in which livestock prices and production in each region are 
mutually dependent variables. Hence, the extended model includes demand 
and supply functions for livestock products in each region and a set of 
inter-regional freight rates for livestock products (77)• 
Judge also used predetermined supplies in his model dealing with the 
egg industry. Using 12 specially separated regions, Judge found the equi­
librium prices and quantities of eggs in each region and the net trade of 
eggs between regions. Each region was assumed to have a given demand curve 
and each region possesses a unique mix of the supply of eggs, population, 
and disposable income, the predetermined variables. Transportation costs 
are also assumed to be known (117)• 
Henderson assumed the demand for coal in each of 14 districts to be 
fixed. The supply of coal from each district is restricted by the capac­
ity of the deposits in that region. Coal is considered to be homogeneous 
and the 14 regions compete in satisfying the demand entities in accordance 
with their extraction costs, inter-regional transportation costs, and pro­
duction capacities. (91). 
Schrader and King in analyzing the regional location of beef cattle 
feeding employed 20 regions; for each region the supply of factors, prices 
for inputs of feeder cattle, concentrates and roughage is predetermined. 
Nine production activities are specified for each region with nonfeed costs 
estimated for each of the production activities. The regional supply of 
feeding facilities is assumed to be perfectly elastic at a given cost 
level. The authors determine the number of cattle fed in a region simul­
taneously with the equilibrium flow of factors among regions (199). 
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Egbert and Heady defined 104 producing regions from which national 
demand requirements of food and feed grains was met. For each region there 
are three potential activities—wheat for food, wheat for feed, and feed 
grains. Demands are predetermined and transportation costs are ignored in 
determining the least cost location of production of wheat and feed grains. 
In later work by the same authors soybean and cotton activities were includ­
ed and the number of regions extended to 122. In none of the models pub­
lished thus far did the authors allow for the spacial separation of markets. 
More will be said later of the Heady-Egbert models (67, 68, 69). 
Delineation of Specific Problem 
The results of studies dealing with the expected requirements of agri­
cultural products in relation to their potential supplies in future years 
indicate that the surplus production problem and the associated resource 
problems will continue to plague our economy for decades to come (86, 
Chapter 7# 59> 109, 189). All of these studies show the need for continued 
expansion of production of some products and a withdrawal of resources from 
other phases of agricultural production. Thus, while these analyses indi­
cate the possible adjustments necessary at the national or aggregate level 
they do not prescribe potential adjustments at subaggregative levels. If 
results dictate that we may need a 10 per cent addition to our feed grain 
supplies, it would be valuable to know the regional resource adjustments 
and reallocation necessary to achieve this increase. 
Egbert demonstrated the adjustments necessary to achieve the production 
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of the stated requirements of wheat and feed grains at least cost for 195h. 
In permitting no more than the stated requirements to be produced, Egbert 
found that our national requirements of these grains could be produced 
more cheaply by allowing for a further regional concentration or special­
ization of the production of these grains and the complete retirement' of 
some regions from production. Egbert does not consider, however, the costs 
to society of attaining such a regional production pattern but he does in­
dicate how requirements could be met in this sector with the fewest possi­
ble resources. 
Present indications are that agriculture will continue to be chal­
lenged to adjust to changing economic, technological, and institutional 
factors in the decades ahead. Just as the studies cited above deal with 
future demand requirements and production potentials indicate the possible 
resource adjustments necessary to balance agricultural production with 
consumption, we need to know the regional adjustments likely to occur in 
meeting these adjustments. 
Recent farm programs have emphasized the retirement of resources, 
especially land, from agricultural production. See Tables 3 and 4. So 
far, these land retirement schemes have been voluntary for most crops and 
farmer participation has varied from area to area. Agricultural adjust­
ment has also occurred independent of farm programs and this adjustment, 
too, has been marked by regional divergence from the aggregate trend. 
In analyzing future demand requirements and production potentials it 
is important that we consider the spacial aspect in our analysis. The 
results of such endeavors would be helpful to the fonnulators of farm 
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Table 3.  Cropland in conservation reserve and acreage reserve of the 
Soil Bank, United States, 1956-60 * 
Program 1956 1957 1958 1959 i960 
1,000 1,000 1,000 1,000 1,000 
acres acres acres acres acres 
Conservation reserve* 
Diversion 1,392 6,095 9,003 22,106 28,305 
Nondiversion 37 332 884 316 355 
Total 1,429 6,427 9,887 22,422 28,660 
Estimated normal use of crop­
land in conservation re­
serve : 
Com —  —  891 1,458 3,518 4,628 
Wheat —  —  497 776 2,330 3,183 
Cotton — —  114 180 517 683 
Peanuts —  —  39 61 113 132 
Oats — —  1,149 1,842 3,237 3,956 
Bar ley- — —  371 589 1,245 l,6l4 
Soybeans -- 190 341 860 1,078 
Grain sorghum — —  1,937 2,560 3,458 3,873 
Hay and pasture —  —  447 868 3,659 4,959 
Other crops — —  733 1,114 2,081 2,649 
Summer fallow — •» 168 265 1,034 1,331 
Idle and failure —  —  96 157 925 1,265 
Acreage reserve: 
12,783 Wheat 5,670 5,289 —  •  
Corn 5,316 5,233 6,658 — —  
Upland cotton 1,121 3,016 4,926 --
Rice 28 242 174 — —  * — 
Tobacco 33 80 111 — — 
Peanuts 44 — -- -- ~ 
Total 12,212 21,354 17,158 -- --
Soil Bank: 
Total 13,641 27,781 27,045 22,422 28,660 
Cumulative totals. 
*Source : Christensen (43) Table 28. 
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Table 4. Percentage of cropland in Soil Bank, by regions, United States, 
1957 and i960* 
Region Acreage 
Reserve 
1957 
Conservation 
Reserve Total 
i960 
Conservation 
Reserve^ 
Per cent Per cent Per cent Per cent 
Northeast 1.3 0.7 2.0 5.3 
Corn Belt 2.9 .2 3.1 3.1 
Lake States 1.8 1.7 3.5 7-5 
Appalachian 2.4 •3 2.7 3.9 
Southeast 3-9 1.8 5-7 9-3 
Delta States 3.1 .6 3-7 10.5 
Southern Plains 6.9 3.8 10.7 9-8 
Northern Plains 8.4 1.1 9.5 6.7 
Mountain 5.7 3-3 9.0 8.2 
Pacific 2.3 .3 2.6 3.0 
United States 4.6 1.4 6.0 6.2 
®Total cropland reported by 1954 Census of Agriculture. 
^The acreage reserve was discontinued after 1958. 
*Source; Christensen (43) Table 32. 
policies, agricultural leaders, and farmers and individuals currently 
considering agriculture as a vocation. 
The Problem Specified and Its Scope 
Agricultural resource adjustment problems are likely to be a continu­
ing phenomenon in the years to come. As can be seen in Table 2, stocks 
of wheat, feed grains, soybeans and cotton have become of increasing impor 
tance since the 19301s. The existence of these stocks and their enduring 
29 
accumulation implies uneconomic use of economic resources. If society de­
sires resources to be used in a more optimum manner, further adjustments 
must be made in light of the current situation and future expectations. 
This study is designed to provide insights into the resource adjust­
ments necessary to meet the projected demands for wheat, feed grains, and 
oil meals in 1975* The models include N producing regions in which region­
al divergence in adapting technologies and response to these technologies 
is postulated. Each producing region has a potential of five producing 
activities from which the projected demand requirements will be met. 
Specially separated markets are also featured, with consideration 
given to the divergent trends in the demand for each of the demand cate­
gories among the various regions. Transportation activities link the de­
mand regions so as to facilitate in meeting the demand requirements in 
each region at the least possible cost. 
Ideally, one would like to look at the world economy as a whole since 
many interrelationships exist between economic variables that must be con­
sidered in projection. To do this, however, we would sacrifice much in 
degree of detail. Alternatively, we could "back off" and consider a study 
of the United States economy or perhaps just the agricultural sector of 
the United States economy or even a particular portion of the agricultural 
sector. At whatever level the analysis is carried out, one must decide 
between scope and detail. The objectives of the analysis and the resources 
allocated to the study are the criteria by which such a decision is made. 
It was decided to limit the analysis to prospective adjustments neces­
sary in the production of wheat, feed grains, soybeans, and cotton. Since 
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these products are substituted with respect to resource use, they must be 
studied simultaneously.2 The results will reflect the optimum regional 
resource allocation for the production under various assumptions about 
technical change and regional demand requirements. 
Objectives 
The objectives of this study are to develop linear programming models 
that will reflect: 
1. Patterns of production that will be indicative of greater re­
gional resource efficiency in the production of wheat, feed 
grains, soybeans, and cotton; and to 
2. Determine the resource adjustments necessary to achieve this 
increased resource efficiency; 
3. The effect of specially separated markets and transportations 
costs on the regional allocation of agricultural production; 
4. The effect of population changes on the regional location of 
agricultural production; 
5. The effect of consumer income changes on the location of agri­
cultural production; and 
6. The effect of different assumed rates of technical change on the 
regional allocation of resources. 
Further to determine : 
7. The effect of different assumed rates of feed-livestock conver­
sion and regional distribution of feed requirements on the 
^The substitutions that occurred as the result of acreage controls 
on some crops are proof of this phenomenon. 
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regional allocation of agricultural production; 
8. The effect of increased exports through specified ports on the 
location of agricultural production; and 
9. The effect on the competitive position of agriculture in the 
South and Southeastern United States if by 1975 they are using 
the same techniques as are practiced in the Corn Belt areas. 
Other objectives are: 
10. To determine the regional equilibrium prices and quantities of 
agricultural production; and 
11. The net interregional flows of agricultural products among re­
gions, and finally using a profit maximizing model; 
12. To determine the market clearing prices of the specified crops 
and the associated quantities supplied and demanded at these 
prices. 
The attainment of all of these objectives will be accomplished by use 
of a least cost linear programming model similar to that used by Henderson 
in his analysis of the coal industry or more recently used by Egbert in 
his regional programming models of the grain economy. An exception to 
this is the analysis undertaken to meet objective 12--here a profit maxi­
mizing model will be employed. 
As was the case in Henderson's and Egbert's models, regional constant 
cost supply functions are derived which are assumed to be representative 
of average physical input-output data. Demand is exogenous for both the 
cost minimization and profit maximization models; however, in the profit 
maximizing models a different point on an implied regional demand function 
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is selected for each price level programmed. 
It is assumed that the demand entities of these models (wheat, feed 
grains, and oil meals) are independent and homogeneous products so that 
they can be transported between regions. Separate transportation activi­
ties are introduced for each of these three demand categories. In addition, 
the model allows for the transfer of wheat to feed grains if wheat is a 
cheaper source of feed. The models vary in that some permit this transfer 
to occur with zero cost while others place a cost on this transfer in 
proportion to the wheat-feed grain price differential. 
Of course, the necessary conditions for the simplex method of linear 
programming are met, which are: (a) at least one resource is limited, 
(b) there are a finite number of production processes and resource restric­
tions, (c) divisibility of inputs and outputs for any positive level, and 
(d) constant input-output coefficients (67, 86a). 
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CHAPTER II. DESCRIPTION (F MODELS 
Economic and Empirical Models 
The objectives listed above can all be handled by simple variations 
of two programming models. To cope with all but the last objective, a 
least cost model is utilized with variations in the data applied to the 
model enabling one to interpret the results necessary to meet the require­
ments of the objectives. The last objective requires the utilization of 
a profit maximizing model to permit changes in the revenue functions in 
response to assumed product price variations. Thus, all of the results 
reported here are obtained from analyzing various sets of data with two 
economic models, one a cost minimizing model and the other a profit maxi­
mizing model. 
We shall refer to the problem posed by each variation in assumptions 
as a model. Thus, the results obtained from a certain set of data are 
solutions to that particular model and the results obtained by alternating 
the assumptions about one or more variables are solutions to another model. 
These models are classified as empirical models as contrasted to the 
economic models discussed below. When, in the discussion, a particular 
model is referred to we mean an empirical model and the economic models 
will be referred to as such or as profit maximizing or cost minimizing. 
Several sets of results are obtained for each of the two economic 
models. These results are obtained by changing the assumptions about one 
or more of the variables affecting the wheat-feed grain-oil meal economy. 
By alternating the assumptions one can see the impact of each factor on 
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on the regional allocation of agricultural production. 
Assumptions 
Cost minimization 
The "basic assumptions about the structure of the vheat-feed grain-
oil meal economy are: 
1. There are n unique, specially separated and interdependent pro­
ducing regions with many producers of at least one of the products: 
wheat, feed grains, soybeans and cotton. 
2. There are m specially separated and interdependent consuming 
regions each possessing a demand for the products: wheat, feed 
grains and oil meals. 
3. All of the producers in each of the n producing regions have the 
same input-output coefficients and use the same techniques, i.e., 
they have identical production functions. 
4. The products within each of the demand categories are homogeneous 
in that the consumers in one region have no preferences other 
than economic preferences for the products of a particular region. 
5. Total production is limited only by the amount of land available. 
6. Each producing region has the potential of the following produc­
tion activities: wheat, feed grain rotation, feed grain-soybean 
rotation, soybeans and cotton. 
7. land is substitutable between crops within a region as permitted 
by the restraints: 
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a. Wheat, feed grains or feed grain-soybean activities can occupy 
all the available cropland within a region, 
b. The soybean activity is limited to 50 per cent of the total 
available cropland and 
c. The cotton activity is restrained to the past maximum acreage 
of cotton within the region. 
8. Wheat can be transferred for use as a feed grain if it is a cheaper 
source of feed. 
9. All of the relevant and necessary transportation activities are 
specified. 
10. Railroad transportation is all that is available or if other 
modes are available they offer no cost advantages over rail trans­
portation. 
11. Capacities of the transportation industry would permit the trans­
portation of the commodities as prescribed by the solutions to 
the empirical models. 
12. Demand is exogenous to the system. 
13. The objective of society is to obtain the required product at the 
least possible cost. 
14. The system is static in that current demand must be met from 
currentproduction. 
The above assumptions characterize the wheat, feed grains, soybean 
and cotton economy as a purely competitive economic system. The least 
cost solution for this economy is attained via the simplex method of linear 
programming. Two sets of economic information are obtained from the simplex 
solution. They are; (a) a set of production activities for which the 
total production cost is less than that for any other set of activities 
and (b) a set of equilibrium prices that is equivalent to the competitive 
product prices and land rents. Thus, we gain insights into the joint 
problems of equilibrium: production allocation and pricing. These two 
pieces of information, the allocation scheme and the pricing scheme, are 
interpretable from the least cost solution. The "forward solution" yields 
the set of production activities that are optimum and the dual of this 
allocation problem; i.e., the set of shadow prices is the solution to 
the problem of valuation. 
A condition for perfectly competitive equilibrium is that zero profits 
are earned throughout the economy described and that no possible rearrange­
ment of the production activities, transfer activities or transportation 
activities would result in attainment of the demand requirements at a lower 
cost. This condition is satisfied if (a) unit profits are zero for all 
activities brought into the solution and (b) unit profits would be negative 
for activities which are not utilized. 
A further condition of a perfectly competitive equilibrium is that 
the capacities (land) which are fully utilized earn a positive return or 
net rent and land which is not fully utilized earns a zero rent. More 
will be said of these conditions of perfectly competitive equilibrium in 
later sections in which the results of the various empirical models are 
presented (67, 91). 
For the cost minimizing model the objective of the production prob­
lem is to find a set of x's such that the function: 
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f (c) = ex (1) 
is a minimum when x is subject to the restraints 
Ax'> b' 
x 2 0 
(2) 
(3 )  
In the above equations, c is an (nk + h + t) row vector of costs repre­
senting the nk producing activities (n regions and k activities per region), 
the h wheat to feed grain transfer activities and the t transportation 
activities. Similarly, x'is an (nk + h + t) column vector in which the 
elements are the levels of the production, transfer and transportation 
activities. 
In (2) À is a matrix of order (n + mt) by (nk + h + t) in each column 
of which are the input-output coefficients of a particular activity, m 
being the number of demand regions with t, demand restraints per region. 
Also in (2), b1 is an (n + mt) column vector of land availabilities and 
demand levels. 
The dual of this allocation problem can be represented as : 
Maximize i f(p) = pb', --(4) 
subject to 
where p is an (n + mt) row vector in which land rents and product prices 
sure elements. 
pA^c 
p2 o 
(5 )  
(6) 
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Profit maximization 
Some of the assumptions outlined above need to be altered to describe 
the profit maximizing models. The first exception occurs for the fifth 
assumption. Total production under the profit maximizing model is limited 
by the amount of the product demanded as veil as the amount of land avail­
able. The reason for this can be seen by comparing equations (l) and (2) 
above with equations (7) and (8) below. In the cost minimi zing model as 
depicted by (l) and (2) the objective is to minimize (l) subject to the 
inequalities as stated by (2) and (3). The levels of production can exceed 
the demand levels in (2) since the model, in seeking the least cost solu­
tion, will not bring into the solution activities that are different from 
or in addition to those necessary to satisfy the demand requirements. In 
(8), however, we are seeking to maximize the function expressed in (7) and 
production must be restrained by the demand levels as well as land, other­
wise profits will continue to increase by producing quantities in excess 
of required amounts. 
Another modification or qualification occurs in the eighth assumption. 
Under the cost minimizing model there is no cost imposed on the wheat to 
feed grain transfer except in one special case discussed below under Model 
VII. For the profit maximizing models, however, the wheat to feed grain 
transfer activity has a cost in proportion to the assumed wheat-feed grain 
price differential. 
The twelfth assumption remains basically the same between the two 
economic models. It should be kept in mind that the exogeneously deter­
mined demand for the profit maximizing models bears a definite relationship 
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to the assumed product price levels in the net revenue or objective rows 
of the model. Corresponding to every change in produce price in going 
from one objective row to the next there is a change in the demand re­
quirement for that product in each region. The result is an implied de­
mand curve for each demand category in each region. 
The thirteenth assumption would be changed to state: the objective 
of society is to obtain the required product with the greatest possible 
income occurring to the producers of these products. 
Algebraically, the profit maximizing model can be stated as: 
Maximize: f(r) = rx1 (7) 
subject to, 
Ax'< b« (8) 
x'Z 0. (9)  
The x1, A and b* have the same definition as before and r is a (nk + h + t) 
row vector of net revenues and transfer and transportation costs. 
Similarly, the dual of the maximizing model is: 
Minimize: f(P) = pb1, (10 ) 
P'A — r, (11) 
P' 2 0. (12) 
Thus, the only change between the two economic models is in the 
objective (equations (l) and (7)) and the nature of the inequalities as 
represented by equations (2) and (8). 
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Graphie Representation of the Systems 
The two economic models can be represented in terms of "stepped" 
supply functions and constant demands as in Figures 1 and 2. Figure l 
represents the cost minimization model where the demands for the three 
products (wheat, feed grains and oil meals) are assumed constants; hence, 
a perfectly inelastic demand curve is implied. The figures are representa­
tive of the demand and supply relations for the i-th region—a similar set 
of graphs would be necessary for each of the m consuming regions. 
Looking first at Figure la, oa is the demand for wheat and ad is the 
equilibrium price for wheat in the i-th region. By definition in a purely 
competitive system, price equals marginal revenue which is equal to mar­
ginal cost; hence, zero profits are realized. The equilibrium price (in 
the i-th consuming region) is equal to the production cost plus transport 
costs from the highest cost producing region supplying the i-th consuming 
region provided that the producing region is "marginal." By "marginal" 
we mean that the demand requirements are met before all of the land is 
utilized leaving some idle land or land used in an alternative use. in 
cases where the programming region is not marginal, i.e., when the land 
available for the activity is completely utilized and an opportunity cost 
exists on land for use in that cropping activity, the regional equilibrium 
price reflects the per unit opportunity costs as well. The equilibrium 
price for the i-th consuming region is the cost per unit of production in 
the highest cost producing region supplying the i-th consuming region, 
plus the per unit opportunity cost for that crop in the programming region 
Figure 1. Equilibrium conditions for a typical consuming region in 
a cost minimizing model 
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Figure 2. Equilibrium conditions for a typical region in a profit 
maximizing model 
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under consideration plus any per unit transportation charges that may be 
applicable. The horizontal segments of the stepped supply function are 
the contributions of the individual producing regions toward satisfying 
the demand in the consuming region in question. 
In like manner, Figure lb represents the feed grain supply-demand 
relationships for the i-th region. In Figure lb the cost per unit of 
production in the highest cost programming region may be only bf with the 
quantity mnn'm being the equilibrium rent on land or opportunity cost for 
the programming region in question. The magnitude ff1 is the opportunity 
cost per bushel in this programming region. Thus, bf1 is the equilibrium 
price for the consuming region depicted in Figure lb. 
Figure lc depicts the oil meal market. Here oc is the quantity of 
oil meal required and ch is the oil meal equilibrium price. The magnitude 
ch is the cost per unit of production in the highest cost programming 
region supplying, which may be a programming region in consuming region j. 
The distance hh1 is the per unit cost of transporting oil meals from con­
suming region j to consuming region i. Hence, the equilibrium price in 
the i-th consuming region is ch'. Of course, the equilibrium price for 
any consuming region may include both per unit opportunity costs and trans­
portation costs. The quantities oa, ob and oc are the equilibrium quanti­
ties of wheat, feed grains and oil meals, respectively. 
Figure 2 represents the profit maximization models. Again, the Fig­
ures 2a, 2b and 2c are for the i-th region out of a possible m regions. 
Here we have a demand curve for each product that indicates a response 
between the price of the product and the quantity demanded—a departure 
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from the perfectly inelastic demand curves of Figure 1. It should not 
be inferred, however, from Figure 2 that demand is an endogenous variable 
to the model. Demand is still exogeneous, the quantities demanded at 
various price levels being predetermined by use of statistical data. 
In Figure 2a, or and rs is the equilibrium quantity and price of 
wheat. The equilibrium price of feed grains in Figure 2b is uv and the 
equilibrium quantity ou. Also, ox and xy is the equilibrium quantity and 
price of oil meals in Figure 2c. 
Number of Regions, Producing, Transfer and Transportation Activities 
One hundred and forty-four producing regions were defined within the 
contiguous United States. These regions follow the pattern of those de­
lineated by Egbert (67). Egbert included 122 regions in same of his later 
models in which soybean and cotton activities were included. It was nec­
essary for ease in assembling the data for the models to further separate 
some of these regions so that a producing region is entirely contained 
within one consuming region. By so doing 144 producing regions were de­
fined for this study. 
The selection of producing regions may be considered by some to be 
somewhat arbitrary. A review of the method in which the regions were 
delineated by Egbert may lift some of these doubts (67). The programming 
regions are based primarily on state economic areas as defined by the 
Agricultural Census prior to 1959» The type of farming within state eco­
nomic areas is quite uniform as is land productivity. In addition, much 
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of the data necessaiy for studies of this nature is reported on a county, 
state crop reporting district or state economic area basis. 
Historically, these 144 programming regions account for about 95, 97t 
93, 84, 99, 99 and 99 per cent of the United States production of wheat, 
com, oats, barley, grain sorghum, soybeans and cotton, respectively. The 
production of the above crops outside of the 144 producing regions is 
deemed "white-area11 production and subtracted from the regional demand 
requirements in which the production occurs. 
The models also feature 31 spacially separated consuming or demand 
regions for the three final demand categories: wheat, feed grains and 
oil meals. Consuming regions follow state boundaries and are either com­
prised of one state or of several states within the same geographic prox­
imity. It was necessary to choose between a sufficient number of demand 
regions to accurately reflect the interregional flows of these products 
additional and computational burdens associated with a greater number of 
regions. In most cases, demand regions are unique to an individual state; 
in cases where they are not the states are adjoining and are closely re­
lated economically. Study was made of the regional movements of grain 
which greatly influenced the final selection of the boundaries of the con­
suming regions. Figures 3 and 4 indicate the boundaries and location of 
the producing and consuming regions. 
A possibility of five production activities exist for each producing 
region. These activities are wheat, feed grain rotation, feed grain-
soybean rotation, soybean and cotton. The existence of a certain activity 
within a region is dependent upon the region's historical record in the 
Figure 3. Map of crop producing regions 
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production of that particular crop. 
The models contain 31 wheat to feed grain transfer activities--one 
for each consuming region. These activities allow for the use of wheat 
as a feed if it is a cheaper source of livestock nutrients. No restraint 
is placed upon this activity to restrict wheat to a certain maximum per­
centage of a livestock ration. 
Transportation activities for each of the three demand categories 
allow for the movement of grains between consuming regions. Theoretically 
here exists 31*30=930 transportation activities for each commodity to make 
a potential total of 2,790 transportation activities. Some of these activ­
ities can be eliminated by the physical potentials of ihe regions in ques­
tion. For example, the possibility of shipping oil meals from consuming 
region 29 (Washington) to consuming region 16 (Arkansas) is eliminated by 
the fact that Washington has no historical production of soybeans or cotton, 
the two activities that produce oil meals in the model. The delineation 
of other transportation activities required more judgment. Again, study 
of the regional movements of grain was helpful in defining activities; 
however, it was not desired to hold interregional grain movements strictly 
to past patterns. For the model, 459 wheat transportation activities 
were defined, U59 feed grain activities and 428 oil meal activities. 
There exists a demand restraint in each of the 31 consuming regions 
for each of the demand entities, wheat, feed grains, and oil meals. In 
addition, a United States demand requirement for cotton lint was specified. 
Cotton lint demand is satisfied by cotton activities brought into the solu­
tion and no transportation is required, i.e., transportation costs for 
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cotton lint are assumed to be zero to a central market. The demands for 
wheat, feed grains and oil meals are all expressed in feed units. By so 
doing this enables the aggregation of feed grains crops into a single 
activity as veil as the feed grain-soybean rotation. The coding to feed 
units also made the wheat to feed grain activities possible. In addition, 
the feed unit code allows one to consider soybean oil meal and cottonseed 
oil meal a homogeneous product for purposes of meeting oil meal demands 
and using a single transportation activity for both. Table 59 gives the 
feed unit weights assumed for each commodity in deriving the demand re­
quirements and in weighting the production activities. 
A land restraint was defined for each of the 144 programming regions 
to reflect the total amount of land available for use of these five activi­
ties. The model allows the wheat, feed grain or feed grain-soybean activi­
ties to occupy all of the land available within a region if such is neces­
sary for the optimum solution. The soybean activity is limited to $0 per 
cent of the total land available and the cotton activity cannot occupy a 
larger percentage of total land that its past maximum percentage of land 
available. More will be said of the determination of the amount of land 
available and the reasons for these restrictions in Chapter IV. 
With the activity outputs as well as demand requirements stated in 
feed units (an exception is cotton lint output which is stated in 500 
pound bale equivalents) the model becomes easy to handle computationally. 
Table 5 gives a general picture of the cost minimization model. The 
model depicted in this table includes only four programming regions and 
two consuming regions. The profit maximizing model does not differ enough 
5U 
Table 5* Pictorial representation of a model with four producing regions and two consuming region: 
Cj C11 C12 C13 Glii C15 C21 C22 °23 C2l* C25 °31 °32 °33 C35 CJ*1 Clt2 Cli3 
LT1 
LT2 
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LC1 
"02 
~03 
Lcu 
LS1 
LS2 
LS3 -
T > 
"5U 
< 
< F1 
D01 < 
n < 
~W2 
< 
"F2 
B02 < 
JCL < 
1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 
1.0 l.o 1.0 
1.0 
1.0 
*11 *21 
a12 *13 a22 a23 
*13 ailj. *15 a23 a2li a25 
a a 
31 hi 
*32 *33 *L2 *L3 
*33 *3k *35 *L3 
*15 *25 *32 
and two consuming regions (slack variables are omitted) 
C3U C35 CUl °h2 Cii3 Ckh Trl Tr2 Tl,l-2 Tl,2-1 T2,l-2 T2,2-l T3,l-2 T3,2-l 
1.0 1.0 
1.0 1.0 1.0 1.0 1.0 
ill 
*L2 %3 
a3li a35 
35 
-1.0 -1.0 -1.0 
1.0 -1.0 1.0 
-1.0 1.0 -1.0 
1.0 1.0 -1.0 
-1.0 1.0 
aU3 aa 
1.0 -1.0 
% 
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in these respects to warrant another table. For the profit maximizing 
model the first row is a row of net revenues, transfer and transportation 
costs. Also, the inequalities on the demand restraints are reversed from 
those given in Table 5 to indicate a "less than" rather than a "greater 
than" type of restraint. 
In Table 5 the symbols represent: 
c = per acre cost of producing the k-th activity in the i-th 
programming region; i - 1,2,3,4 and 
k = 1 - - wheat 
k = 2 - - feed grains 
k = 3 - - feed grain-soybeans 
k = 4 - - soybeans 
k = 5 - - cotton. 
= total land available for the k = 5 activities in the i-th 
programming region, 
L = amount of land available for cotton in the i-th program-
ming region, and 
Igl = the amount of land available for soybeans in the i-th 
programming region. 
aik = output (yield) per acre of production of the k-th activity 
in the i-th programming region, 
Djjj = demand for wheat in the m-th consuming region; m = 1,2, 
Dp_ = demand for feed grains in the m-th consuming region; 
m - 1,2, 
DQH = demand for oil meals in the m-th consuming region; 
m = 1,2 and 
D-_ = national demand for cotton lint. 
CL 
Tr = cost of transferring one unit of wheat into one unit of 
m feed grains in the m-th consuming region; m = 1,2, 
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T. , = cost of transporting one unit of the i-th product 
,m"m from the m-th to the m'-th consuming region, where 
1=1-- wheat, 
1  =  2 - -  f e e d  g r a i n s ,  
1  =  3 - -  o i l  m e a l s  a n d  
m;m' = 1,2; m m'. 
From this table an indication as to the function of each type of pro­
ducing activity can be seen. This can best be seen by observing a column 
which a certain activity represents. The wheat activity columns are headed 
by the per acre production cost of wheat in each region. Next we see that 
wheat utilizes one unit of land as an activity input and by so doing yields 
into the wheat demand row of the consuming region in which the particular 
producing region falls. Similarly, the feed grain activity utilizes only 
total land and satisfies the feed grain demand in the relevant consuming 
region. The feed grain-soybean activity is somewhat different when we 
get down to the output section of the matrix. This activity feeds into 
the feed grain demand row and the oil meal demand row as well. The soy­
bean activity functions solely to satisfy the oil meal demand and the 
cotton activity produces cottonseed oil meal for the oil meal demand and 
cotton lint for the national cotton lint demand. 
The wheat to feed grain transfer activities are headed by the cost 
of this transfer at whatever level it may be assumed to be and the column 
has a negative one in the wheat row of the consuming region in which the 
transfer occurs and a plus one in the feed grain demand row of the same 
region. The negative one indicates the withdrawal of wheat from this de­
mand row and a lowering of the amount of product contained therein. The 
plus one in the feed grain demand row is similar to an activity output in 
57 
that feed is "being "produced11 to help meet the feed grain demand. 
Transportation activities are similar to transfer activities except 
that the movement occurs "between rather than within consuming regions. 
The consuming region which exports the product has a negative one in the 
demand row for the product and the receiving or importing consuming region 
has a positive one in its corresponding demand row. The cost figure that 
heads the transportation activity column reflects the transportation cost 
incurred by the activization of each particular activity. 
The Mathematical Models 
Cost minimization 
The objective of the cost minimization model can be stated as: 
144 5 31 
Minimize f(c) = 22 %. <*i x'ki +2. ^m ^ m 
i=l k=l m=l 
3 31 
+ è %• b±mni' zimml ' (^) 
1=1 m=l 
in which, 
c. . = cost per acre of producing the k-th activity in the i-th 
1 programming region, 
x1 = level of production of the k-th activity in the i-th 
programming region, 
d^ = cost per unit of transferring wheat into feed grains in the 
m-th consuming region, 
ym = quantity of wheat transferred into feed grains in the m-th 
consuming region. 
blnl - cost of transporting a unit of the 1-th product from (to) 
the m-th consuming to (from) the m'-th consuming region, 
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zim - quantity of the 1-th product transported from (to) the m-th 
consuming region to (from) the m'-th consuming region. 
Equation (13) is maximized subject to the linear restraints : 
r s 
Din, _ ^ aii x'li " ^ m^m " *lmm.' zlmm' > (1*0 
i=l m'=l 
r r s 
°2m - a2i x<2i + ^  a3i x*3i + hmym t t2mm« z2mm« i=x 1—x m =1 
(15) 
D3m- HT a3iX,3i + jÇ aUi x'4i + ^  a5i x,5i 
- ^7 *3™' z3mm 
m - 1  
• ^mm« * 800 (16) 
144 
D c -  2 .  a 5 i  x * 5 i  •  ( 1 7 )  
1=1 
For which in equation (14), 1=1 and k = 1 to signify the wheat demand 
and «beat activity and = 
Dfrn = demand for the 1-th product in the m-th consuming region in 
which: 1=1 refers to wheat demand; 1 = 2 refers to feed grain 
demand and 1 = 3 refers to oil meal demand. 
= yield per acre of the k-th producing activity in the i-th 
programming region for which: 
k = 1 - - wheat, 
k = 2 - - feed grains, 
k = 3 - - feed grain-soybeans, 
k = 4 - - soybeans, and 
k = 5 - - cotton. 
x'^ = level of production acres of the k-th activity in the i-th 
programming region, 
r - number of programming regions in the m-th consuming region, 
h^ = amount of wheat transferred into feed grains per unit of the 
wheat to feed grain transfer activity in the m-th consuming 
region, 
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ym = level of the wheat to feed grain transfer activity in the m-th 
consuming region, 
^imm' = amount of the 1-th product transported from the m-th consum­
ing region to the m'-th consuming region or the amount of 
the 1-th product transported to the m-th consuming region 
from the m'-th consuming region per unit of the 1mm'-th 
transportation activity, 
z!mmi = level of the 1mm'-th transportation activity, i.e., the 
activity which transports the 1-th product from (to) the 
m-th consuming region to (from) the m'-th consuming region, 
and 
Dg = national demand for cotton lint. 
In addition, equation (13) must be minimized given the land restraints: 
I«ri = total amount of land available for the k»5 producing activities 
in the i-th programming region, 
L = amount of land available for cotton production in the i-th 
Ci programming region, 
Igi = amount of land available for the soybean activity in the i-th 
programming region, and 
all other symbols are as defined above. Finally, we have the conditions 
(18) 
hi % x*5i ' l6i Z x'Ui , (19) (20) 
where 
that; 
x'ki*° ; Z » ' =W2° (21) 
The model as outlined forms a matrix cf 402 x 1,923 without slack 
vectors and a matrix of 402 x 2,324 with the slack vectors. To assure 
against an infeasible solution in some of the higher-demand empirical 
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models, 93 artificial activities were introduced (one for each of the 
three final demand categories in the 31 consuming regions) which enabled 
the demand in any consuming region to be met at a very high cost artifi­
cially if the producing regions were not able to satisfy the demand. It 
was necessary to set the cost on these artificial activities at a level 
considerably higher than the highest producing activity plus transporta­
tion cost that may be a potential supplier to that particular consuming 
region. Although these artificial activities were not utilized in the 
solutions to any of the empirical models, they have the potential of being 
very valuable in problems of this size. If one can obtain results to an 
empirical model with the aid of these artificial activities, the least-
cost real activities in the solution are meaningful economically and one 
has the satisfaction of some results from the expenditure of elapsed ma­
chine time. With the addition of these artificial activities the matrix 
was of the magnitude of 402 x 2,0l6 and 402 x 2,417 with and without slack 
vectors, respectively. 
Profit maximization 
The functional for the profit maximization model is: 
Maximize f(r] 
1=1 m=l 
(22) 
6i 
subject to the side conditions: 
r s 
D0jn Z £ allx'li "Vm * %- tlmm' =lmm' ' (23) 
1=1 m'=l 
r r 
D2m - a2iX*2i + ^  *31*Si + hmym " ^2mm' Z2mm' 1 = 1  i = l  m - 1  
D3m ^  â e3iX'3i + â Wi + â W 
- m^L t3mm' Z3nnfl' ' ** (25) 
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The restraints of land and the conditions to prevent negative production, 
transfer or transportation as given in equations (18) through (21) above 
are identical to those for the cost minimization model. 
The only new symbol is in equation (22) and: 
r . = net revenue for the k-th activity in the i-th programming 
ki region. 
All other letters are as defined above. 
The Empirical Models 
Cost minimization 
In programming the solutions to the least cost models several sets 
of assumptions were employed about the magnitude of the variables instru­
mental to the attainment of the objectives of the study. The variables 
about which different assumptions were made are: population, income, 
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feed-livestock product conversion efficiency, distribution of demand among 
consuming regions and exports on the demand side. Alternative assumptions 
were also made about per acre yields and costs. 
Model I In establishing the demand requirements at the national 
level for the first model it was assumed that the United States population 
in 1975 would be 221,968 thousands. Real per capita consumption of farm 
products is expected to increase in accordance with this change in per 
capita income. The technique of estimating per capita consumption changes 
brought about by changes in consumer income is outlined in Chapter III. 
For our purposes here, in comparing the various empirical models we can 
assume this relationship as given. Trends in converting feed into live­
stock product are expected to follow the pattern set in the 1940-60 period. 
Exports of wheat, feed grains and oil meals are expected to be the same 
as the 1956-61 average export levels. 
On the cost and output side, per acre yields are assumed to follow 
the 1940-62 per acre yield trends. The trend in real cost per unit of 
output is expected to follow the 1949-61 trend. 
Model II Model II is nearly identical with the first model. The 
exception comes in the assumption about the level of real per capita income 
in 1975. This model assumes an increase of about 65 per cent over the 
level that occurred in 1955 or a 10 per cent increase over the level as­
sumed in Model I. All other variables are the same as those for Model I. 
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Model III This model assumes a United States population in 1975 
of 230 million and per capita consumption estimate of farm products follow 
those estimated "by Daly (59)• Feed requirements to produce a given amount 
of livestock product are assumed to be the economic potential estimates 
made by economists with the United States Department of Agriculture.3 
Exports of wheat, feed grains and oil meals are again assumed to be equi­
valent to the average amount exported in the 1956-6l period. Input-output 
coefficients are the same as those for the above two models. 
Model IV-A Model IV-A is like Model I in all assumptions except 
population; here a population of 230 million people is assumed for 1975» 
Model IV-B The Model IV series features the analysis of the effect 
of increasing exports on the regional production and distirbution of the 
crops in question. Model IV-B is exactly like Model IV-A except that the 
level of exports of feed grains and oil meal is assumed to be 125 per cent 
of the 1956-61 average export levels of these commodities. Wheat exports 
remain the same as assumed in all the previous models—100 per cent of the 
1956-61 average export levels. 
Model IV-C In ModelIV-C the exports of wheat are increased to 
125 per cent of the 1956-61 average level and all of the 25 per cent in­
crease in wheat exports is allocated to consuming regions 9, 10, 11 and 
12. See Figure 3. 
^Barton, Glen T., Washington, D. C. Private communication. Septem­
ber, 1961. 
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Feed grain and oil meal exports are assumed to be 150 per cent of their 
1956-61 average levels and are the increase is distributed among consuming 
regions in the proportion as the 1956 -61 exports. 
Model IV-D Wheat exports are allowed to increase to 150 per cent 
of their 1956-6l average levels and are distributed among consuming regions 
in like manner to the original scheme. Feed grains and oil meal exports 
are set at levels twice as great as their 1956-6l average levels. These 
products, too, are distributed between consuming regions in accordance 
with the original export pattern. 
Model IV-E Here, the level of wheat exports is again set at 150 
per cent of the base period level and in the same manner as the base period 
exports. Feed grain exports are assumed to be 200 per cent of the 1956-61 
average levels and of the increase, 50 per cent is allocated to consuming 
regions 9, 10, 11 and 12 and the other 50 per cent is allocated to the 
remainder of the regions in like proportion to the original pattern. Oil 
meal exports are also set at a level twice as great as the 1956-61 exports 
and of this increase, 20 per cent is allocated to the Pacific Coast con­
suming regions, 50 per cent is distributed to the St. Lawrence Seaway con­
suming regions, 9, 10, 11 and 12 and the remaining 30 per cent is distrib­
uted among the residual of the consuming regions following the original 
pattern. 
Model IV-F Wheat exports are allowed to increase to twice their 
original level keeping the same distribution pattern among regions as the 
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original. Feed grain exports are again at a level twice the magnitude 
of the base period with 50 per cent of the increase being forced through 
the consuming regions 9> 10, 11 and 12, 20 per cent of the increase is 
allocated to consuming regions 3 and 5 and the remaining 30 per cent fol­
lows the initial pattern. The Southeastern consuming regions 3 and 5 
absorb 20 per cent of the increase in oil meal exports, another 20 per 
cent is allocated to the Pacific coast regions 29, 30 and 31 and the re­
maining 60 per cent follows the original export distribution pattern. 
Model V Model V is very similar to Models I and IV. Population 
is the only variable that is different between these models. In this 
model it is assumed that the 1975 population in the United States will be 
243,880 thousands. 
Model VI-A This model differs considerably from the models de­
scribed above. In that the changes in assumptions involved only changes 
in the demand restraints or right-hand-sides for the individual solutions 
before, the changes in assumptions here are concerned with alternations 
of the matrix proper. The differences in Models I through V are manifested 
in different values of D^, Dg%, and Dc as found in equations (l4), 
(15), (16) and (17). Here the assumed changes work on the levels of activ­
ity outputs, the a^k's in the same equations. 
Model VI-A assumed the 1950-62 trend in crop yields to continue into 
the future until 1975. Hence, the per acre yields estimates for this 
model are somewhat higher than those used for Models I through V. 
On the demand side, the USDA economic maximum of feed-livestock product 
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conversion efficiency is again assumed in Model III-B. Other assumptions 
concerning requirements are also the same as was assumed for Model III-B. 
This model represents the case of low demand requirements and high 
output potential. The adjustments necessary in the wheat-feed grain-oil 
meal economy as reflected "by this model are expected to be the most severe 
of any of the empirical models tested. 
Model VI-B This model is identical to Model VI-A except that the 
U.S. Department of Agriculture's estimates of economic potential in feed-
livestock product conversion efficiency were used rather than the eco­
nomic maximum estimates that are used above. Hence, this model is similar 
to Model VI-A with regard to assumptions about output and is identical to 
Model III-A concerning assumptions about demand requirements. 
Model VII-A Again, this model utilizes a different matrix than 
do the models outlined above. This may be termed an "advanced technology" 
matrix in which the coefficients reflect conditions where it is assumed 
that the South and Southeastern United States would employ the same tech­
niques in the production of feed grains and soybeans as do their counter­
parts in the North Central states. Also, the cotton sector of the deep 
South is assumed to be utilizing the same techniques as their competitors 
to the West. In so doing, labor, power and machinery, and all other crop 
expenses except expenditures for fertilizer are assumed equal for all 
regions producing feed grains and soybeans in the Corn Belt, Southern and 
Eastern States. Fertilizer costs are all that cause differences in per 
acre production costs of the programming regions with the above geographical 
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areas. Varying responses to fertilizer and other inputs are reflected in 
the per acre yields for the programming regions. 
Similarly, cotton activities in the South and Southeast are considered 
to utilize advanced techniques which are more descriptive of the practices 
employed on Western cotton farms. Hon-fertilizer costs are assumed to be 
uniform for the programming regions compared and differences in cost are 
again due to fertilizer cost differentials. Per acre cotton yields of the 
programming regions reflect different responses to the inputs applied. 
For this matrix then, the wheat activity remains unchanged from that 
used in Models I through V. Demand levels for the products are assumed 
to be the same as was utilized for Model IV-B. 
Model VII-B The model is identical to Model VII-A except that 
the demand requirements assumed are the same as those assumed in Model 
IV-F instead of IV-B. 
Profit maximization 
In programming various solutions to the profit maximizing models 
varying assumptions were made about the prices of the products in question 
and the demand for the products at these prices. These price-quantity 
relationships are based on estimates of the price elasticities and flexi­
bilities made by economists. The assumed elasticities are presented in 
the following chapter. 
Model VIII-A The solutions for this model are based on the assump­
tions of a United States average wheat price of $0.45 per bushel, a corn 
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price of $0.44 per bushel, prices of oats, barley, grain sorghum and soy­
beans would be $0.25, $0.36, $0.37 and $1.32 per bushel, respectively. 
Cotton lint price is set at $20.08 per pound and cottonseed would sell 
for $28.59 per ton. These prices may seem unusually low but it was de­
sired to be able to sketch a rather complete stepped supply function as 
in Figure 2. 
Corresponding to these prices are estimates of the quantity demanded. 
The prices of final demand categories for these product prices are a price 
of $0.45 per bushel of wheat, $0.39 per bushel of feed grains and $2.92 
per hundredweight of oil meals. The implied prices of the crops at other 
demand requirement quantities are presented in Table 10 in Chapter III. 
These quantity changes and their corresponding price adjustments are the 
basis of the solutions to Models VIII-À—VIII-J. For every assumed quan­
tity of crops demanded the price is determined via a statistical price 
flexibility estimate. Each quantity and price change utilizes a different 
functional and set of demands; hence, the empirical models of Model VIII 
are derived. 
The description of the empirical models here is at best incomplete. 
The intention is to introduce the reader to the methods of analysis for the 
solution of the objectives of the study. The differences of the empirical 
models will become more apparent by reading Chapters III and IV and study­
ing the tables in which the basic data for the models appear. Chapter III 
pertains to the derivation of the data and assumptions involved in specify­
ing the demand requirements. Chapter IV concerns itself with similar 
descriptions about data on the output or production side of the analysis. 
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CHAPTER III. DERIVATION OF THE DATA FOR THE DEMAND REQUIREMENTS 
Cost Minimization Models 
Various empirical models are created by variation in the assumptions 
about one or more of the factors that affect the level of demand for agri­
cultural products in 1975» The assumptions made about the level of per 
capita consumption of agricultural products, consumer income, population, 
feed-livestock product conversion ratios, exports and the distribution 
of the total quantities demanded among consuming regions have a direct 
bearing upon the regional location of agricultural production. Each of 
these factors will be discussed in turn and the impact of each on the 
optimum regional production scheme can be seen by examining the solutions 
to the empirical models tested. 
Per capita consumption estimates 
The 1955 Household Food Consumption Survey (255) serves as a basis 
for estimating the per capita consumption rates of foods for 1975* The 
technique for estimating per capita consumption rates for 1975 as is dis­
cussed here was first suggested by Robert Lavell.*1 This technique has 
since "been reported in the writings of Marguerite Burk (29, 30). 
Lavell furnished the author with estimates of the income distribution 
of the United States population by urbanization category and geographical 
area for 1975- See Table 63 in the appendix. With these estimates of 
4 
Lavell, Robert, Washington, D. C. Private communication. October, 
i960. 
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population distribution together with the per capita consumption rates 
found in the 1955 Survey one can estimate per capita consumption rates of 
food for 1975. 
If we assume the same rate of consumption for an individual within 
a certain income class, urbanization category and geographical area in 
1975 as occurred in 1955, one derives the following equations for esti­
mating the level of per capita consumption of a given food. 
475 - i 4m - (z?) J=I 
°h'75= <&T5 ug ; (28) 
CM5 . £7J $ (29) 
h=l 
In the above: 
c1'54 = the per capita consumption of the i-th food within the j-th 
income class in the k-th urbanization category and the h-th 
geographical area in 195^ • 
i 75 
Pjkh = the per cent of the population falling within the j-th income 
class in the k-th urbanization category and the h-th geograph­
ical area in 1975* 
cj^ - the per capita consumption of the i-th food in the k-th urban­
ization category and the h-th geographical area in 1975. 
u75 = the per cent of the population living in the k-th urbanization 
kb category in the h-th geographical area in 1975» 
c*'75 - the per capita consumption of the i-th food in the h-th geo­
graphical area in 1975» 
g?5 = the per cent of the population living within the h-th geo-
h graphical area in 1975» 
c^T5 = the per capita consumption of the i-th food in 1975• 
71 
Food consumption in any group is influenced by many demand factors; 
income, sex and age distribution of the group, occupation mixture of the 
group, and the mixture by degree of urbanization of the group are a few 
of the major factors. Equations (27) - (29) ignore all but the income 
and the degree of urbanization factors. Income enters into equation (27). 
A different income distribution will be reflected for each income level 
assumed. The income level assumed initially and as reflected in the esti­
mates in Appendix Table 60 is that real per capita disposable income will 
be 50 per cent higher in 1975 than occurred in 1955* The income distribu­
tions presented were generated using this assumption and the technique 
demonstrated by Burk (29, pp. 55-59)* 
The only difference between Models I and II as described above is in 
the level of income assumed for 1975* For Model II it was assumed that 
real per capita income of consumers in 1975 would be 65 per cent higher 
in 1975 than occurred in 1955 or a 10 per cent increase over what was 
assumed for Model I. Appendix Table 6l gives the income distributions 
that are generated by this assumption. 
Some models utilize the per capita consumption estimates of Daly (59). 
Models III-A and III-B and Models VI-A and VI-B incorporate Daly's con­
sumption estimates. The per capita consumption rates derived from each 
of the methods described above are presented in Table 62 for comparison. 
Simple conversion of the retail weights of foods consumed to farm 
weights yields the consumption requirements of each product at the farm 
level. Multiplication of the per capita farm level requirements by the 
appropriate population figure gives on the aggregate demand for a 
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particular food product. 
Population assumptions 
Population is the singly most important variable affecting the aggre­
gate demand for farm products. The lower the price and income elasticities 
are, the more apparent the above statement becomes. 
The Bureau of Census has published several sets of population esti­
mates for future years (263, 264). These census projections incorporate 
varying assumptions about trends in migration, fertility and mortality. 
Series I of the Bureau of Census projections was the basis for most of the 
population estimates for this study. The rate of change postulated by 
the Bureau of Census to occur between 1955 and 1970 was assumed to continue 
until 1975» From this rate of change and the 1955 population of the United 
States by states, the 1975 population by states was estimated. These state 
estimates are then aggregated into the geographical areas on which the per 
capita consumption estimates are based. Dividing each geographical area 
population by the total population, one gets an estimate of the per cent 
of total population within a given geographical area as used in Equation 
(29). The United States population derived by the techniques described 
above is 221,968 thousands for 1975* To conform with the objectives of 
the study, alternative assumptions about the level of the United States 
population were made. These population levels are presented in Appendix 
Table 63. 
Hence, variation in these two variables, per capita consumption rates 
and population, form the basis for the estimates of food requirements of 
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the products relevant to the models. Important quantities of the products 
considered by the models are used for non-food uses and are affected by 
variables other than those considered thus far. 
Livestock feeding efficiency 
The efficiency at which livestock products are produced from feed 
consumed is a function of the feed-livestock price ratios, animal breed­
ing and technology. It is difficult to ascertain the effects of each on 
the trend that has occurred in livestock product per unit of feed. Hence, 
simple trends in livestock product per unit of feed were projected Hn-
earally to 1975» The base period for establishing such trends is the 1940-
58 era. It is assumed that selecting a period of this duration should 
overcome most of the error introduced into an estimate by peculiar price 
situations. 
Alternative assumptions about livestock feeding efficiency are fur­
nished by Barton and associates.^ Barton in conjunction with the physical 
scientists at Beltsville, Maryland, established estimates of the economic 
potential and economic maximum livestock feeding efficiency for 1975* 
The economic potential or attainable estimates are representative of the 
coefficients that would be expected by 1975 from the actual adoption of 
presently known technology. Account is taken of limitations on management, 
materials, equipment, and available capital, together with past experience 
in the rate of adoption of technology by farmers. The economic maximum 
estimates are based on full, efficient economic application of presently 
^Barton, Glen T., Washington, D. C. Private communication. Septem­
ber, 1962. 
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known technology under assumed economic conditions. For many products 
estimates were made on the basis of 10 geographic areas in the United 
States. Where available these regional estimates were used, and in their 
absence the national average estimate was applied to all regions. Appen­
dix Table 64 presents information relative to the livestock feeding effi­
ciency assumptions for the various models. 
Given the estimate of the amount of livestock product required by 
the population in 1975 together with the feed-livestock product conversion 
ratio, one can estimate the amount of feed necessary to achieve the level 
of production required. By using com equivalents or feed units computa­
tional burdens are decreased considerably. First, estimates of the amount 
of feed units required to produce a specified amount of each type of live­
stock product are utilized. Then, with the livestock product consumption 
requirements known one can derive the feed units of feed required to pro­
duce this output. The models analyzed here are concerned with only certain 
livestock feeds. The next step is to estimate the proportion that the 
feeds relevant to the model are to total feed units fed. Appendix Table 
65 indicates these proportions, i.e., the per cent feed units of wheat, 
com, oats, barley, grain sorghum, soybean oil meal and cottonseed oil 
meal are of total feed units fed to produce each particular livestock 
product. These percentages are based on the 1950-60 average ration fed 
to each class of livestock. That is, it is assumed that the per cent of 
relevant concentrates fed to each type of livestock in 1975 is the same 
percentage that was fed during the 1950-60 period. All that changes is 
the amount of livestock product produced from a given amount of feed. 
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Equations (30) through (33) summarize the derivation of the amount of 
feed units necessary to achieve the required output of livestock products. 
Qj = c1'^ (30) 
Q£ = ^ l\ (31) 
FUi « Q^g1 (32) 
FU = FU1 (33) 
i=l 
In the above has the same meaning as in equation (29) above and, 
n75 = population level assumed for 1975, 
= quantity of the i-th food demanded expressed in retail weights, 
Ç4* = quantity of the i-th food demanded expressed in farm level weights, 
f. = factor for converting the i-th food from retail to. farm level 
weights, 
g£ - feed units required to produce a unit of the i-th food product, 
FU* = feed units required to produce the required amounts of the i-th 
food product and, 
FU - feed units required to produce the required amounts of all 
relevant food products; m being the number of different food 
products. 
Cereals for food 
Of course, all grain production is not consumed in the form of some 
livestock product, but some is consumed as a processed cereal product. 
This is especially true of wheat; however, significant quantities of other 
grains are also utilized in their cereal form or for industrial uses. The 
process for deriving the grain requirements from the per capita consumption 
rates is similar to that outlined above for livestock feed. The consumption 
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requirements are converted to grain equivalents and the feed grains are 
expressed in feed units for purposes of aggregation with the feed grains 
required as livestock feeds. Likewise, wheat requirements are also ex­
pressed in feed units. This may seem to he an awkward method of handling 
wheat; but, the conversion to feed units enables the wheat to feed grain 
transfer activity to be more easily handled in the matrix. 
Direct consumption of soybean oil and cottonseed oil is not considered 
in determining the demand requirements for these products. Although signi­
ficant quantities of these products are consumed as oil, it is assumed that 
the oil and the products which contain this oil are by-products of the 
meal demand. To add to the meal requirements the amount of these products 
required as oil would be double counting. 
Cotton lint 
A national demand for cotton lint is also included in the model. This 
requirement was introduced to insure the production of cottonseed oil meal. 
Since soybeans are a more efficient method of producing oil meal as such 
most of the cotton activities would not be found in the final solutions 
to the models. Cottonseed oil meal is an important by-product of the cot­
ton industry and considerable quantities of cottonseed are produced in 
satisfying the lint demand for cotton. 
The per capita consumption projection for cotton lint is derived in 
a manner somewhat different from the derivation of the other consumption 
estimates above. The per cent change per year that occurred between the 
1944-46 and the 1959-61 periods is assumed to continue until 1975. This 
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results in the projected per capita consumption of cotton lint of 18.1 
pounds. 
Exports 
The export demands for United States agricultural products is a factor 
that is difficult to estimate with any economic model since the quantities 
exported are greatly influenced by our political commitments. Government 
subsidized exports in recent years have kept export levels higher than 
they normally would be if all trade was on a cash transactions basis. Be­
cause of the continued political unrest in the world and due to expected 
increased competition from other grain exporting nations, most researchers 
in this field see little hope for any great increase in the export demand 
for United States agricultural products. Dollar shortages and increasing 
emphasis on helping undeveloped countries to help themselves dampened the 
prospects for a large export market. 
Initially, it is assumed that the exports of United States agricul­
tural products in 1975 will be at about the 1956-61 average levels. Hence, 
we are assuming the United States will maintain its current position in 
the export market. 
So as not to deny the possibilities of increased agricultural exports, 
and to examine the effects of increased trade upon the regional location 
of agricultural production, alternative assumptions are posed. Models 
IV-A through IV-F consider the effects of increased exports on the regional 
production pattern. 
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Regional distribution of demand 
Now that the aggregative demands for the products in question are 
specified there remains the problem of distributing this demand among the 
21 consuming regions in the model. Before embarking on the discussion on 
the regional distribution of national demands we can summarize the deriva­
tion of the national demands with the following equations: 
4, = + & + I* (3k) 
DFG • Fa + Fe + + V» (35) 
=CM = + 2* (36) 
De = L + Ec (37) 
where, 
Dy, DpQ, Dçu, Dg = the aggregate demand for wheat, feed grains, oil 
meals and cotton lint, respectively, 
F^ = the food demand of the product in question, 
Fe = the feed demand of the product in question, 
Ey, Epg, E^, Eg = export demand of wheat, feed grains, oil meals 
and cotton, respectively, 
1^, = industrial demand for wheat and feed grains, and 
L = the aggregated domestic lint demand of cotton. 
In specifying the regional demands, attempt is made to carry the 
farm produced products only to the point of primary distribution. That 
is, the demand for products is not necessarily distributed among regions 
in accordance with the regional population levels, but is distributed 
according to the region's share of total primary distribution. For wheat 
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the point of primary distribution selected is the flour milling industry. 
Feed grains fed are distributed among regions in proportion to the live­
stock feeding within each region. Likewise, oil meals are distributed in 
*= 
accordance with the regional livestock production patterns. 
Wheat The major sources of wheat demand is the domestic food demand 
and the export demand. About 97 per cent of all wheat consumed in the 
United States is a product of flour. Hence, flour production by states 
is used to distribute the national demand for wheat among the 31 consuming 
regions. Regional flour production during the 1950-60 decade is expressed 
as a per cent of total flour production. These percentages are then multi­
plied by the aggregate wheat demand for food to specify the regional domes­
tic demand for wheat. This same distribution scheme is used to distribute 
the industrial demand for wheat among the consuming regions. 
In similar manner, the export demand for wheat is distributed among 
consuming regions following the pattern set by 1956-61 export shipments. 
The per cent of total wheat grain exported between 195& and 1961 is estab­
lished for each consuming region and this percentage is then used to allo­
cate the postulated 1975 wheat grain export demands. Wheat flour exports 
are added to the national domestic demand for wheat and are channeled to 
the consuming regions along with the domestic flour demand. 
Feed grains The major portion of total feed grain demand is as 
livestock feed with sizable portions being exported, consumed as food or 
used industrially. The feed demand for feed grains is established by 
running trends on the per cent of total concentrates consumed within each 
80 
consuming region. These trends indicate the changing pattern of livestock 
production within the United States. Since the temporal change projected 
here is one dealing with the structure of an industry rather than technol­
ogy, a somewhat longer period was used in this projection than was used 
in projections in other parts of the study. Trends in the relocation of 
the livestock industry during the 1930-60 period were projected to 1975» 
An estimate for 1975 is thus obtained of the per cent of total concentrates 
fed within each consuming region. These percentages are then used to 
allocate the feed unit requirements of feed grains among the 31 regions. 
Feed grains also find important outlets in the processed cereals 
and industrial markets. Corn is used for meal, cereal and wet milling 
products. The amount of corn demand to be allocated to each consuming 
region is determined by the 1958 value of shipments of each of these prod­
ucts from the nine Census of Manufactures regions (268). Distribution 
of the demand to consuming regions within a given Census of Manufactures 
region follows the breakdown given by Jennings (115). The demands for 
com in each of the three food or industrial uses are then aggregated into 
the total food and industrial demand for com. 
The food outlet for oats is primarily in the form of processed cereal. 
Again, the Census of Manufactures value of shipments for 1958 is the basis 
for regional allocation. In like manner, Jennings' distribution is used 
to allocate the oat food demand for a Census of Manufactures region to 
the consuming regions within a given Census region. 
Barley is used for cereal and also for alcohol production. The cereal 
demand allocation is identical to that described above for oats. Barley 
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used for alcohol is distributed according to the malt and alcohol produc­
tion of states. 
Grain sorghums used for food are allocated among consuming regions 
by using the pattern developed by Jennings. The regional demands of each 
of these feed grains are converted to com equivalents or feed units and 
are then added to the regional feed unit demand for feed. 
Exports of feed grains are allocated to consuming regions in a manner 
identical to that described for wheat. Again, the export demand for the 
various feed grains in each consuming region is translated into feed units 
for purposes of aggregation. 
Oil meals The demand for soybean oil meal follows the distribution 
of soybean oil meal feed given by Jennings. The per cent of total feed 
within each consuming region is adjusted in accordance with the rate of 
change per year in the amount of concentrates fed found for each consuming 
region. The adjusted regional percentages are then multiplied by the esti­
mated soybean oil meal demand for 1975 and the regional demands for this 
product are thus specified. 
The same procedure is followed for cottonseed oil meal of adjusting 
the Jennings distribution by the rate of change per year in concentrates 
fed within each consuming region. The soybean oil meal and cottonseed oil 
meal demands are then expressed as feed units and aggregated to form a 
single oil meal demand for each consuming region. 
Exports of soybeans and cottonseed are distributed among regions by 
the same process as the regional allocation of wheat and feed grain export 
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demands. 
The programming models of the wheat-feed grain-oil meal economy do 
not explain all of the production of these products in the United States. 
Some of each of the crops relevant to this study is produced in areas 
outside of the programming regions defined. This production is called 
"white area" production to distinguish it from the grain and meal produc­
tion within the programming regions. The "white area" production within 
each consuming region is aggregated and this amount is subtracted from 
the regional demand requirement for the product in question. 
The regional demands for each of the three demand categories, wheat, 
feed grains and oil meals can be summarized in the following equations : 
*6 = (=w + v *5 + - 4 ' (38) 
âfg = *Wfg + PdFOvfg + %4g " ™fg ' (39) 
4. = wL + , (to) 
where, 
d* = demand for wheat in the i-th consuming region, 
d^g = demand for feed grains in the i-th consuming region, 
dQm - demand for oil meals in the i-th consuming region, 
Gjj = exports of wheat flour, 
pi - per cent of total wheat flour production produced within the 
v i-th consuming region, 
ql - per cent of wheat exports that move through the i-th consuming 
v region, 
W* - "white area" production of wheat in the i-th consuming region, 
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= per cent of all concentrates fed that are fed within the i-th 
8 consuming region, 
F, = consumption of feed grain as food or for industrial uses, Q ;JTG 
v^g = per cent of the food and industrial use of feed grains utilized 
in the i-th consuming region, 
q* = per cent of feed grain exports that move through the i-th con-
fS Burning region, 
W1 = "white area" production of feed grains in the i-th consuming 
fS region, 
*om = P61" cent of total oil meal demand that is required "by the i-th 
consuming region, 
q1 = per cent of oil meal exports that move through the i-th consum-
om ing region, 
and 
Wgm = "white area" production of oil meals within the i-th consuming 
region. 
Table 66 in the Appendix indicates the regional distribution pattern 
for the domestic demand of the products in question. Table 67 reflects 
the percentage of each product exported that goes through the specific 
exporting regions. In Table 68 the "white area" production of each crop 
is given for each consuming region. Finally, Tables 6, 7 and 8 give the 
final demand quantities of wheat, feed grains and oil meals, respectively, 
used in the identified models. 
Table 6. Quantities demanded3 cf wheat by consuming region and models, 1975 
Models III Models IV-A 
Model I Model II and VI-A and B and VII-A Model I7-E Model IV-C 
Millions of bushels • 
1 9,633.3 9,633.3 9,633.3 9,633.3 9,633.3 9,633.3 
2 138,310.1* 138,633.1 147,683.8 141,640.2 l4i,64o.2 141,640.2 
3 18,452.7 18,426.9 19,745.2 18,864.9 13,864.9 13,864.9 
4 1,529.6 1,525.5 1,737.2 1,595.8 1,595.8 1,595.9 
5 6,552.6 6,552.6 6,552.6 6,552.6 6,552.6 6,552.6 
6 -43.0 -43.0 -43.0 -43.0 -43» 0 -43.0 
7 12,596.4 12,011.5 13,973.8 12,665.2 12,665.2 12,665.2 
8 8,005.2 7,985.9 8,969.5 8,312.7 3,312.7 3,312.7 
9 30,983.5 30,946.5 33,^93.0 31,858.7 31,853.7 58,520.3 
10 11,546.7 11,515.2 13,127.2 12,050.8 12,050.3 19,091.0 
11 67,739.0 67,584.5 75,480.8 70,208.1 70,208.1 36,842.9 
12 21,072.8 21,061.6 21,635.4 21,252.2 21,252.2 93,132.9 
13 10,006.4 9,982.3 11,211.8 10,390.8 10,390.8 10,390.8 
m 46,102.3 46,020.0 51,846.6 47,955.9 47,955.9 47,955.9 
15 35,280.3 35,195.7 39,512.8 36,630.1 36,630.1 36,630.1 
16 -152.4 -152.4 -152.4 -152.4 -152.4 -152.4 
17 57,048.9 57,048.2 57,082.4 57,059.6 57,059.6 57,059.6 
18 187,369.1 187,287.4 191,460.9 188,674.0 188,674.0 188,674.0 
19 21,988.4 21,933.0 24,760.9 22,872.6 22,872.6 22,872.6 
20 79,495-2 79,304.0 39,072.0 82,549.5 82,549.5 92,549.5 
21 15,222.8 15,185.9 17,071.2 15,312.3 15,312.3 15,012.3 
22 7,171.3 7,154.0 8,035.2 7,446.8 7,446.8 7,446.8 
23 1,055.0 1,052.3 1,189.0 1,097.7 1,097.7 1,097.7 
24 -7,728.0 
-7,754.7 -6,333.6 -7,300.8 -7,300.8 -7,300.8 
25 -552.0 
-553.3 -485.0 -530.6 -530.6 -530.6 
26 5,697.2 5,673.4 6,889.3 6,077.4 6,077.4 6,077.4 
27 -548.5 -549.S -481.5 -527.1 -527.1 -527.I 
28 9,912.1 9,383.0 11,372.1 10,377.8 10,377.8 10,377.8 
29 105,433.8 105,378.8 108,186.2 106,311.6 106,311.6 106,311.6 
30 59,329.2 59,472.6 61,344.2 60,094.4 60,094.4 60,094.4 
31 12,314.7 12,231.8 13,962.2 12,840.1 12,%0.1 12,940.1 
S. 971,356.7 969,575.9 1,037,883.2 992,271.2 992,271.2 1,114,496.5 
^Negative entries indicate a "white area" production greater than the demand requiremei 
models, 1975 
Model IV-E Model IV-C Model IV-D Model IV-E 
Models IV-F 
and VII-B Model V 
— Millions 
9,633.3 
141,640.2 
19,961.9 
1,595.8 
6.552.6 
-143.0 
12,665.2 
9.312.7 
31,858.7 
12,050.9 
70.203.1 
21.252.2 
10.390.8 
17.955.9 
36,630.1 
-152.1 
57,059.6 
188,674.0 
22,872.6 
82,519.5 
15,812.3 
7,446.8 
1,097.7 
-7,300.8 
-530.6 
6,077.1; 
-527.1 
10,377.8 
106,311.6 
60,09k.1 
12,810.1 
992,271.2 
of bushels 
9,633.3 
lia, 61*0.2 
l8,H6k.9 
1,595.8 
6.552.6 
-1*3.0 
12,665.2 
8.312.7 
58,520.3 
19.091.0 
86,8k2.9 
93,132.9 
10,3^0.8 
17,955.9 
36.630.1 
-152.I* 
57,059.6 
188,671.0 
22,872.6 
82,52*9.5 
15.012.3 
7,1*1*6.8 
1,097.7 
-7,300.8 
-530.6 
6, 0 7 7 .1* 
-527.1 
10,377.8 
106,311.6 
60.094.4 
12,810.1 
1,111*,1*96.5 
Hi,1*50.0 
179,562.1 
27,171.3 
1,595.8 
9,82%.9 
-1*3.0 
19,665.2 
4,312.7 
34,91k.9 
12,*57.6 
72.115.2 
29,k90.6 
10.390.8 
17.955.9 
36.703.5 
-15 2.1) 
85,1*1*6.0 
265,981.6 
22.372.6 
82,51*9.5 
15.812.3 
7,1)1*6.8 
1,097.7 
-7,300.8 
-530 .6 
6,077.4 
-527.1 
10,377.8 
148,218.« 
85,253.5 
15,823.1 
1,236,721.8 
9.633.3 
141,640.2 
1%,864.9 
1,595.8 
6,552.6 
-43.0 
12,665.2 
s,312.7 
58,528.3 
19.091.0 
*6,942.9 
93,132.9 
10.390.8 
47.955.9 
36.630.1 
-152.4 
57,059.6 
188,674.0 
22,872.6 
82,549.5 
15,812.3 
7,446.8 
1,097.7 
-7,300.9 
-530.6 
6.077.4 
-527.1 
10.377.8 
179.426.7 
103.997.8 
18.046.9 
1,236,721.8 
19,266.6 
217,477.4 
36.077.7 
1,595.8 
13,105.2 
-43.0 
12,665.2 
8.312.7 
37,971.2 
13,664.5 
74.022.2 
37.731.5 
10.390.8 
47.955.9 
36,776.8 
-152.4 
113.832.4 
343,295.1 
22.872.6 
82,549.5 
15.912.3 
7.446.8 
1,097.7 
-7,300.9 
-530.6 
6,077.4 
-527.I 
10.377.8 
190,126.1 
110.412.5 
18.805.9 
1,481,172.4 
9,633.3 
145,956.8 
19.493.7 
1,696.8 
6,552.6 
-43.0 
13,603.4 
8,781.8 
33,311.6 
12,819.6 
73.974.1 
21,525.9 
10.977.2 
50.734.8 
38.689.0 
-152.4 
57,075.8 
190,664.5 
24.221.3 
87.208.1 
16.711.4 
7,867.0 
1,162.9 
-6,649.2 
-498.0 
6,657.3 
-494.5 
11,088.0 
107,650.5 
60,987.1 
13.641.5 
1,024,848.9 
3r than the demand requirements within a given region. 
Table 7. Quantities demanded of feed grains by consuming region and model, 1975J in feed uni 
Models III Models IV-A 
Model I Model II and VI-B and VII-A Model IV-B Model IV-C 
— t'-•.njsands of tons 
1 it,013.4 4,064.5 3,814.3 4,129.0 4,263.« 4,390.6 
2 11,146.7 11,346.2 10,572.5 11,502.6 11,874.1 12,245.6 
3 6,624.6 6,727.2 5,751.1 6,854.5 7,098.6 7,322.9 
4 5,991.5 6,077.0 5,033.2 6,199.1 6,199.1 6,109.1 
5 3,211.5 3,251.9 2,755.7 3,305.7 3,392.2 3,45'".7 
6 1,152.0 1,168.4 964.8 1,190.5 1,190.5 1,3 90.5 
7 3,140.4 3,519.9 2,870.1 3,601.8 3,601.9 3,601.8 
8 0,456.3 8,598.6 7,976.0 9,729.1 9,729.1 H,729.1 
? 5,360.1 5,446.9 5,088.1 5,523.9 5,6o8.1 5,^92.3 
10 2,408.1 2,471.1 2,656.2 2,491.4 2,5^1.3 2,511.2 
11 8,945.9 9,037.4 9,606.0 9,211.6 9,336.6 9,461.7 
12 8,102.4 ?,202.8 9,598.7 9,302.9 8,4'8.2 1,673.5 
13 21,890.6 22,217.0 20,556.5 22,599.1 22,599.1 22,599.1 
14 6,750.8 6,865.0 6,395.3 6.972.7 6,972.7 6,972.7 
15 14,372.3 14,628.8 13,708.7 14,900.7 14,973.4 15,146.1 
16 1,864.3 1,892.5 1,916.2 1,929.0 1,929.0 1,929.0 
17 4,608.1 4,647.7 4,676.9 4,695.0 5,219.8 5,744.5 
18 4,812.0 4,921.0 7,718.0 4,900.9 5,472.3 6,043.7 
19 119.4 124.6 446.0 129.9 128.9 129.9 
20 953.1 971.5 1,225.8 994.2 984.2 984.2 
21 4,762.0 4,829.2 6,203.5 4,920.2 4,920.2 4,920.2 
22 665.6 675.1 856.2 687.2 687.2 697.2 
23 3,018.5 3,060.1 3,920.0 3,116.7 3,116.7 3,116.7 
24 530.5 541.2 1,032.2 556.1 556.1 556.1 
25 33.9 35.6 113.3 39.1 38.1 38.1 
26 476.4 485.4 893.2 497.7 497.7 497.7 
27 329.1 334.5 590.0 341.9 341.9 341.9 
28 447.4 454.6 779.2 464.4 464.4 464.4 
29 1,286.6 1,301.1 1,253.5 1,309.6 1,553.4 1,611.3 
30 744.1 759.4 697.4 770.9 991.8 920.5 
31 5,225.7 5,358.3 4,979.5 5,416.7 5,403.6 5,550.5 
U.S. 141,744.1 144,014.4 143,533.7 146,162.0 148,944.9 151,727.7 
aA ton of feed units is a corn equivalent ton where one tc n of corn equals cne ton of fee 
barley equals 1,800 pounds of feed units, one ton of grain sorghum equals 1,900 pounds o 
1975J in feed units3 
Model IV-C Model ÏV-D Model IV-E Model IV-F Model V Model Vl-A 
:Vusands of tons 
4.398.6 
12,215.6 
7,322.9 
6.199.1 
3,15'".7 
1,3 90.5 
3,601.% 
H,729.1 
5,^92.3 
2.511.2 
9.161.7 
I,673.5 
22,599.1 
6,972.7 
15,146.1 
1,929.0 
5,744.5 
6,043.7 
129.9 
984.2 
4.920.2 
69?.2 
3,116.7 
556.1 
35.1 
497.7 
341.9 
464.4 
1.611.3 
920.5 
5,550.5 
151,727.7 
4,66%.3 
12,9%.5 
7.791.0 
6,1^9.1 
3.611.6 
1,1;'0.5 
3,601.9 
8.729.1 
5,860.9 
2,531.0 
9,711.9 
9.044.2 
22,599.1 
6.972.7 
15,491.6 
1,929.0 
6,793.9 
7,186.6 
128.9 
9%4.2 
4.920.2 
637.2 
3,116.7 
556.1 
39.1 
497.7 
341.9 
464.4 
1,913.0 
1,070.0 
5.694.3 
157,293.4 
4.444.0 
12,371.9 
7.402.2 
6.199.1 
3.485.0 
1,190.5 
3,601.8 
9.729.1 
6,6^3.2 
2,629.9 
10,933.1 
10,850.3 
22,599.1 
6,972.7 
15,205.3 
1.929.0 
5,922.9 
6.238.3 
128.9 
984.2 
4.920.2 
687.2 
3,116.7 
556.1 
38.1 
497.7 
341.9 
464.4 
1,662.5 
946.2 
5.573.1 
157,293.4 
4,346.7 
12,102.7 
8,532.2 
6,189.1 
3,854.3 
1,190.5 
3,601.9 
9.729.1 
6.683.2 
2,628.9 
10,933.1 
10,950.3 
22,599.1 
6,972.7 
15,079.9 
1,929.0 
5.542.3 
5,923.5 
129.9 
984.2 
4,920.2 
687.2 
3,116.7 
556.1 
38.1 
497.7 
341.9 
464.4 
1.553.4 
991.8 
5.524.5 
157,293.4 
4,338.9 
12,174.0 
7.284.6 
6.554.4 
3,479.1 
1.260.7 
3.922.1 
9.258.2 
5,927.0 
2,691.6 
9.731.7 
8.799.3 
23,937.6 
7.427.8 
15,713.2 
2.049.0 
4,859.2 
5.068.5 
149.3 
1,042.2 
5.208.6 
727.4 
3,295.6 
602.3 
45.8 
537.3 
365.0 
495.3 
1,357.8 
820.7 
5.781.1 
154,805.5 
3,279.0 
3,966.7 
5.173.5 
4.560.6 
2,529.3 
872.2 
2,478.5 
7.054.5 
4.524.2 
2.214.7 
7.394.8 
7.329.0 
18,107.2 
5.645.6 
12,320.4 
1.777.1 
4.491.8 
7.231.3 
392.0 
1,089.5 
5.490.9 
759.2 
3,470.1 
337.1 
94.5 
772.4 
507.4 
682.7 
1.196.4 
629.0 
4,377.4 
126,789.0 
ils one ton of feed units, one ton of oats equals 3^00 pounds of feed units, one ton of 
ils 1,900 pounds of feed units and one ton of wheat equals 2,100 pounds of feed units. 
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Table 8. Quantities demanded of oil meals by consuming region and model, 1975; in feed units' 
Model I Model II 
Models III 
and VI-B 
Models IV-A 
and VII-À Model IV-F Model IV-C 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
092.1 
3,3%9.5 
1,240.9 
794.8 
1,016.8 
270.4 
741.8 
1,026.0 
1,176.7 
411.0 
656.5 
715.2 
1.323.5 
1,012.0 
1,635.3 
426.7 
3.534.6 
1,516.1 
452.2 
506.6 
478.1 
25.8 
101.7 
124.7 
55.4 
232.7 
414.6 
194.4 
264.3 
181.6 
31 617.3 
U.S. 25,429.3 
Cot­
ton15 13,477.5 
Lint 
905.3 
3,435.7 
1,256.4 
HOB.2 
1,023.1 
275.0 
754.0 
1,042.3 
i,lHy.i 
416.9 
665.5 
723.2 
1,344.7 
1,028.6 
1,652.7 
43J.9 
3,546.3 
1,542.7 
460.3 
515.1 
495.8 
26.2 
103.4 
126.7 
56.3 
236.8 
422.0 
197.9 
268.6 
184.6 
627.8 
25,755.0 
13,477.5 
514.4 
2,217.0 
1,122.9 
«26.1 
942.0 
?55.0 
644.6 
997.9 
1,203.0 
597.1 
1,072.7 
712.7 
1.468.7 
1.426.8 
1,723.6 
325.3 
3,279.2 
757.6 
290.8 
"16.2 
715.3 
37.0 
150.6 
161.6 
46.9 
228.2 
22".2  
152.3 
325.6 
216.1 
674.3 
24.129.1 
13.768.2 
921.6 
3,490.7 
1.429.6 
837.5 
1,029.2 
279.6 
785.9 
1,061.1 
1,203.2 
424.4 
677.6 
734.9 
1.368.7 
1,058.7 
1,672.4 
452.6 
3,618.9 
1,596.0 
505.2 
523.7 
494.3 
26.7 
105.2 
128.9 
57.2 
240.7 
428.4 
201.0 
273.3 
137.8 
669.3 
26,493.4 
13,768.2 
921.6 
3,626.u 
1,521.1 
"37.5 
1,191.3 
279.6 
785.8 
1,061.1 
1,303.6 
433.8 
701.0 
788.6 
1,368.7 
1,059.7 
1,810.3 
452.6 
4,339.1 
1,597.1 
505.2 
523.7 
.3 494 
26.7 
105.2 
128.9 
57.2 
240.7 
42".4 
201.0 
273.3 
187.8 
669.3 
27,918.4 
13,768.2 
Phcusands of tons 
921.6 
3.753.4 
1,612.7 
837.5 
1.353.5 
279.6 
785.8 
1,061.1 
1,404.0 
443.2 
724.4 
%2.2 
1,369.7 
1,058.7 
1,948.2 
452.6 
5,057.2 
1,599.2 
505.2 
523.7 
494.3 
26.7 
105.2 
129.9 
57.2 
240.7 
42%.4 
201.0 
273.3 
187.8 
669.3 
29,344.4 
13,768.2 
A ton of feed units is a corn equivalent ton where one ton of soybean oil meal equals 31. 
2,700 pounds of feed units. 
^500 pound bales. 
, 1975; in feed units3 
V-F Model IV-C Model IV-D Model IV-E Model IV-F Model V Model VI-A 
Thousands of tons — 
6 921.6 921.6 921.6 921.6 974.8 446.3 
u 3,753.1 !.,uo8.1 3,674.4 3,870.4 3,660.6 1,984.5 
1 1,612.7 1,795.9 1,556.0 1,341.3 1,330.5 1,049.3 
5 337.5 037.5 937.5 837.5 970.3 765.4 
3 1,353.5 1,677.7 1,253.0 1,758.3 1,051.4 922.1 
6 279.6 279.6 279.6 279.6 295.9 236.8 
8 7M5.4 705.8 795.8 705.8 812.3 587.2 
1 1,061.1 1,061.1 1,061.1 1,061.1 1,122.4 983.2 
6 1,101.0 1,604.8 2,735.9 1,496.2 1,249.5 1,112.7 
8 L43.2 462.0 569.1 451.9 446.1 494.3 
0 72L.I 771.2 1,034.7 745.7 709.5 891.5 
6 4L2.2 949.L 1,553.5 991.4 762.4 623.1 
7 1,369.7 1,36'<.7 1,363.7 1,369.7 1,447.9 1,304.6 
7 1,058.7 1,05*.7 1,058.7 1,058.7 1,107.7 1,273.6 
3 1,913.? 2,224.0 1,862.9 2,074.9 1,737.2 1,592.0 
6 452.6 452.6 452.6 452.6 467.4 313.1 
1 5,057.2 6,495.4 4,612.1 5,719.9 3,599.4 3,262.7 
1 1,599.2 1,600.5 1,579.5 1,599.4 1,659.7 708.7 
? 505.2 505.2 505.2 505.2 494.4 269.2 
7 523.7 523.7 523.7 523.7 554.2 730.4 
3 491.3 U94.3 494.3 494.3 523.0 634.8 
7 26.7 26.7 26.7 26.7 29.2 32.8 
2 105.2 105.2 105.2 105.2 111.3 133.4 
9 129.9 129.9 129.9 128.9 136.4 147.2 
2 57.2 57.2 57.2 57.2 60.6 42.9 
7 240.7 240.7 240.7 240.7 254.7 208.4 
14 42%.4 428.4 429.4 428.4 453.7 210.2 
0 201.0 201.0 201.0 201.0 212.8 139.5 
3 273.3 273.3 729.6 729.6 289.1 306.9 
8 187.8 137.9 644.1 644.1 199.7 205.5 
3 669.3 669.3 897.4 397.4 676.8 655.7 
4 29,344.4 32,196.3 32,196.3 32,196.3 27,300.7 22,168.1 
2 13,768.2 13,769.2 13,769.2 13,768.2 14,270.7 13,768.2 
ean oil meal equals 3,300 pounds of feed units and one ton of cottonseed oil meal equals 
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Profit Maximization Models 
The demand requirements for the empirical models of profit maximiza­
tion are interrelated in that they represent the quantities demanded in 
each consuming region at various assumed price levels. Hence, instead of 
the demand restraint being a perfectly inelastic demand function as in 
Figure 1, the demand restraint represents a point on an implied regional 
demand curve as is demonstrated in Figure 2. The nature of the demand 
restraint also changes in going from the cost minimization model to the 
profit maximizing model. When the objective vas to achieve a specified 
amount of production at the least possible cost, the demand restraints served 
as the minimum allowable production. Thus, production of wheat, feed grains, 
oil meals and cotton lint could exceed the amount required by any given 
region, but production could not fall short of these demand levels in a 
feasible solution to the model. On the other hand, in the profit maxi­
mizing model, demand requirements are the maximum allowable production. 
That is, the amount of the four products produced can fall short of the 
regional demand quantities, but production can never exceed the amount 
demanded at any given price level. Examination of equations (l) through 
(6) reveals these basic differences of the two models. 
In deriving the implied regional demand curves for feed grains and 
oil meals the regional demand quantities for Model IV-A were used as a 
basis. The amount of each type of livestock product produced within each 
consuming region is estimated from the aggregate quantities of each prod­
uct demanded and the historical regional production of each product. 
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Then, the amount of each livestock product required within each consuming 
region is allowed to increase by a constant percentage. Assuming no dif­
ference in the feed conversion efficiency in going from one set of live­
stock requirements to another, the required amounts of feed grains and 
oil meals to produce each simulated set of livestock requirements is ob­
tained . 
By assuming a set of feed grain, oil meal and livestock prices to 
correspond to the implicit quantities demanded of each in Model IV-A, 
one can also generate the price changes involved in going from one set 
of demand requirements to another. The feed grain and livestock prices 
assumed for this initial basis are the 1957-61 average prices for these 
products. Given this set of price-quantity data for feed grains, oil 
meals and livestock product, other prices can be derived if the appropriate 
price flexibility coefficients are known. The livestock prices are gener­
ated by inserting assumed quantities into the price flexibility matrix 
given by Brandow (27, p. 65). See Appendix Table 69. Thus, a demand 
schedule for each livestock product in each consuming region is formed. 
Corresponding to each set of livestock product demands is a set of implied 
feed grain and oil meal demands. The Brandow study cited above also gives 
the information necessary to derive the new food grain and oil meal prices 
(27, pp. 75-79). From the price elasticity matrix for high and low pro­
tein concentrates of Brandow, the price flexibility matrix is formed. The 
functional relationship between feed grain and oil meal demand and their 
respective prices is then known. See Appendix Table 70. Table 9 contains 
the final demand quantities of feed grains used for the profit maximization 
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Table 9. Estimated quantities demanded of feed grains, oil meals and 
wheat,* Basic Model VIII, 1975 
Consuming Feed Grains Oil Meals Wheat 
Region (000 T feed units) (000 T feed units) (mil. bu.) 
1 4,129.0 921.6 9,633.3 
2 11,502.6 3,498.7 l4l,640.2 
3 6,854.5 1,429.6 18,864.9 
4 6,189.1 837.5 1,595.8 
5 3,305.7 1,029.2 6,552.6 
6 1,190.5 279.6 43.0 
7 3,601.8 785.8 12,665.2 
8 8,729.1 l,06l.l 8,312.7 
9 5,523.9 1,203.2 31,858.7 
10 2,491.4 424.4 12,050.8 
11 9,211.6 677.6 70,208.1 
12 8,302.8 734.9 21,252.2 
13 22,599.1 1,368.7 10,390.8 
14 6,972.7 1,058.7 47,955.9 
15 14,800.7 1,672.4 36,630.1 
16 1,929.0 452.6 - 152.4 
17 4,695.0 3,618.9 57,059.6 
18 4,900.8 1,595-0 188,674.0 
19 128.9 505.2 22,872.6 
20 984.2 523.7 82,549.5 
21 4,920.2 494.3 15,812.3 
22 687.2 26.7 7,446.8 
23 3,116.7 105.2 1,097.7 
24 556.1 128.9 - 7,300.8 
25 38.1 57-2 - 530.6 
26 497.7 240.7 6,077.4 
27 341.9 429.4 - 527.1 
28 464.4 201.0 10,377.8 
29 1,309.6 273.3 106,311.6 
30 770.9 187.8 60,094.4 
31 5,416.7 669.3 12,840.1 
U.S. 146,162.0 26,493.4 992,271.2 
^Negative demand requirement entries indicate a "white area" 
production greater than regional requirements. 
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models. The data presented in Table 9 are the initial or basic set of 
demands from which the other demand requirements and prices were derived. 
The regional demand requirements for all of the models of the Model VIII 
series are not presented as they are but proportional increments or decre­
ments to the requirements given in Table 9. Table 10 gives the national 
demand requirements assumed for each of the Models VIII-A through VIII-J 
and the estimated product prices at each level of demand. 
The simplex solution to the profit maximizing model will indicate the 
equilibrium prices and quantities of feed grains and oil meals. The prices 
of feed grains and oil meals necessary to clear the market of these prod­
ucts will be specified. Since we will know the quantities of feed grains 
and oil meals that will be produced in a market clearing situation, we can 
then estimate the amount of livestock products these feeds will produce. 
Inserting the newly derived livestock quantities into the matrix of price 
flexibility coefficients given in Appendix Table 69, one can determine 
the effect on livestock prices of imposing market clearing conditions on 
the livestock feed economy. The solution to the profit maximization model, 
then, provides the market clearing quantities and prices of feed grains, 
oil meals and wheat (discussed below). Also, we can analyze the effects 
of these market clearing conditions in the grain and meal industries on 
the prices and quantities of livestock products. 
A similar procedure was followed for estimating the wheat demand sched­
ule as was used for feed grains and oil meals. First, the quantities of 
wheat demanded by the consuming regions in Model IV-A were used as base 
quantities. It is assumed that these are the quantities demanded at the 
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1957-61 average wheat prices. Starting with these prices and quantities, 
one can estimate the quantities demanded at another price if the price elas­
ticity for wheat is known. The farm-level price elasticity of demand of 
domestically utilized wheat is assumed to be -0.025. Wheat exports are 
assumed to have an elasticity of -0.75• Tables 9 and 10 contain the wheat 
demand and associated price data used in the profit maximizing models. 
Only prices lower than the 1957-61 average price were considered for wheat. 
In the judgment of the author these are the only prices relevant due to 
the current and prospective surplus condition in the wheat market. 
Finally, the national demand for cotton lint is estimated at various 
prices for this product. Again, the demand quantity specified for Model 
IV-A is used as a basis. The price elasticity of demand for cotton lint 
used is that given by Brandow. (27, p. 64). Brandow estimated the elas­
ticity to be -I.27. Varying cotton lint prices in the same proportions 
as soybean oil meal and cottonseed oil meal prices, the demand schedule 
for this product is derived. The quantity and price data assumed are 
presented in Table 11. 
In the following chapter assumptions behind the derivation of coef­
ficients relating to output and costs of production are presented. 
Chapter IV shows the connection between the output price assumptions and 
the prices corresponding to the varying quantities demanded. 
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Table 11. Estimated cotton lint demand at various price levels, 
United States, 1975 
Quantity Demanded Price 
Model (500 lb. bales) (lb.) 
VIII-A 21,164.8 20.08 
VIII-B 19,666.2 21.94 
VIII-C 18,273.8 23.79 
VIII-D 17,080.7 25.49 
VIII-E 15,908.8 27.29 
VIII-F 14,817.4 29.06 
VIII-G 13,768.2 30.94 
VIII-H 12,212.0 33.69 
VIII-I 10,862.7 36.39 
VIII-J 8,448.5 41.80 
9k 
CHAPTER IV. DERIVATION OF DATA RELATING TO 
PRODUCTION POTENTIAL, TRANSFER AND TRANSPORTATION ACTIVITIES 
Production Activities 
The potential level of production within any programming region de­
pends upon several factors. The assumptions made about crop yields, 
production costs, rotations and the amount of land available for each 
activity are among these factors. Each of these factors could be varied 
in turn and the effects of each on the regional location of agricultural 
production could be analyzed. To do this, however, is beyond the scope 
of this study. Only two of the factors mentioned above are changed be­
tween the different empirical models posed. Alternative assumptions are 
made about crop yields and per acre production costs for certain models. 
These changes will be discussed below. 
Yield projections 
Yield projections for the crops in question are made on a state basis. 
The 1940-62 trends in crop yields per harvested acre are projected lin-
earally to 1975 for each state. These state estimates of crop yields for 
1975 serve as a basis for estimating the yields for the programming re­
gions. It is assumed that the ratio of the average yields of the program­
ming regions to the state average yields will be the same in 1975 as has 
been established historically. That is, for each crop in each programming 
region the 11 year average yield for the 1950-60 period is ascertained. 
A similar average is found for the state. By indexing each programming 
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region to the state within which it lies, one derives a coefficient for 
adjusting the 1975 state yield estimate to an estimate for each programming 
region. In cases where data was not available to establish an 11-year 
average regional yield, observations were made only for the census years, 
I9I+9, 1954 and 1959» Hence, a three-year average was employed instead 
of the 11-year 1950-60 average. 
?B,75 " <A0-62 * 24 < <41> 
In the above, 
yu 
Y - estimated yield per harvested acre for the i-th crop in the 
s>75 s-th state for 1975, 
Y* . n z-p = average per acre yield per harvested acre of the i-th 
B' crop in the s-th state for the 1940-62 period, 
b3- = rate of increase per year in the yield of the i-th crop in 
8 the s-th state, 
A, 
Y = estimated yield per harvested acre of the i-th crop in the 
r>75 r-th programming region for 1975/ 
î* s = average yield per harvested acre of the i-th crop in the 
r, 50-60 %._th programming region during the 1950-60 period, r > s 
and 
Y* , = average yield per harvested acre of the i-th crop in the 
s,50-o0 g_th state during the 1950-60 period. 
The constant (24) in the equation (4l) is determined by the number of 
years from the center of the base period, 1951, to 1975; the terminal 
year of the projection. 
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The yields derived in this manner were used in empirical Models I-V 
and Model VIII. The yields for the programming regions are presented in 
Table 12. 
Models VI and VII employ different assumptions about the per acre 
yields of crops. In Model VI the assumption is that per acre yields will 
increase at a faster rate in future years than was indicated by the pro­
jecting the 1940-62 trend. Hence, the 1950-62 trends in per acre yields 
of crops are projected to 1975* The technique is exactly the same as 
that indicated by equations (4l) and (42) except that the Y* ^0-62 in 
equation (4l) is for the 1950-62 period, the constant becomes nineteen 
instead of twenty-four and a new bg is derived. These yields may be taken 
as representative of an economic maximum corresponding to the economic 
maximum in livestock feeding efficiency postulated for Model VI-A. The 
yields derived using the 1950-62 trend are presented in Table 13. 
Model VII employs a still different set of yield estimates. The 
discussion of the derivation of these estimates is deferred, however, 
until the discussion about the estimation of per acre production costs for 
this model. The reason for this will become apparent to the reader as the 
relationship between costs and yields in Model VII are explained. For com­
parison with the other yield estimates yield estimates utilized by Model 
VII are presented in Table 14. 
The estimated cottonseed yields are derived in a manner that is some­
what unique and hence, deserves special attention. Cotton lint yields 
were projected as the other crops were using the procedures outlined by 
equations (4l) and (42). Cottonseed yields were then estimated from the 
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Table 12. Estimated per acre yields by crop and programming region, 
1975i 1940-62 trend projected 
Grain 
Region Wheat Com Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
1 37.4 
2 34.5 
3 30.6 
4 28.3 
5 36.1 
6 40.3 
7 34.2 
8 33.1 
9 37.4 
10 33.9 
11 38.2 
12 29.9 
13 30.6 
14 31.3 
15 31.0 
16 — 
17 — 
18 — • 
19 — 
20 30.8 
21 19-5 
22 29.2 
23 34.8 
24 27.4 
25 41.8 
26 45.0 
27 36.0 
28 34.3 
29 31.7 
30 26.8 
31 33.2 
- 32 37.3 
33 36.2 
34 34.7 
35 35.2 
70.0 66.0 
72.2 53-0 
74.0 46.4 
69.0 47.9 
66.8 55.9 
70.7 54.4 
53.2 45.9 
58.9 44.6 
62.0 50.1 
44.7 43.4 
41.3 40.1 
36.3 45.4 
43.3 40.4 
39.7 40.9 
51.1 39.7 
37.5 39.1 
48.1 38.2 
31.5 42.1 
35.3 48.2 
38.5 51.9 
40.1 43.0 
45.2 37.9 
45.0 39.9 
41.0 50.9 
39.2 51.0 
64.4 41.7 
61.5 44.1 
55.9 50.3 
69.6 50.1 
76.7 44.2 
77.5 54.9 
79.1 60.5 
86.2 61.9 
71.2 46.4 
66.2 46.2 
41.2 --
50.1 
46.9 
45.3 
50.0 41.4 
45.2 56.3 
46.7 45.7 
48.0 46.5 
44.6 43.5 
41.9 39.9 
34.8 23.9 
43.8 36.8 
46.6 49.1 
41.7 34.4 
37.2 44.7 
40.4 
-- 26.1 
31.3 
47.1 40.9 
34.3 
23.2 44.4 
27.2 48.3 
33.5 
27.3 
37.4 63.4 
35-7 49.9 
32.8 48.6 
39.0 43.0 
40.8 
50.9 
m :: 
58.0 49.7 
38.2 44.9 
14.8 — 
30.3 — 
33.5 — 
32.8 --
27.6 — 
35-2 367.6 
27.3 308.9 
27.4 323.6 
31.2 296.8 
37.6 386.7 
32.8 404.8 
31.5 448.3 
23.8 330.1 
28.6 370.1 
31.2 397.1 
26.2 442.1 
43.4 556.2 
36.0 423.0 
35.8 463.2 
25.I 500.3 
28.1 526.5 
26.5 521.5 
30.8 681.6 
28.4 612.9 
27.6 687.I 
30.1 481.6 
31.5 — 
32.5 540.9 
31.4 — 
28.5 — 
27.8 _ _  
30.8 — 
33.2 .  - -
28.1 --
30.6 — 
98 
Table 12 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
36 37-9 69.3 39.2 31.8 48.2 26.8 
37 39.8 74.5 47.3 41.8 49.7 29.3 — —  
38 49.1 89.8 58.6 37.6 35-9 —  —  
39 51.4 88.6 57-3 42.9 — —  35.7 — 
40 41.5 82.0 53-4 45.8 -- 30.9 " 
4l 44.4 78.1 53-2 43.6 • • 28.7 
42 33.1 66.4 56.2 43.0 -- 16.4 
43 43.6 88.8 68.6 48.8 —  *  21.5 — —  
44 38.7 91.7 65.4 43.4 -- 18.8 --
45 46.1 97-6 60.3 36.8 -- 36.7 — 
46 31.1 90.5 51.0 42.7 56.8 34.4 «•« 
47 48.7 97.0 54.5 37.1 — 38.0 --
48 38.5 59.8 36.4 33.0 55.6 27.2 — 
49 40.8 68.4 40.0 35.0 55-6 28.6 --
50 43.3 69.8 40.1 39.8 73-5 28.4 518.9 
51 39.5 54.6 39.7 40.1 56.7 20.4 • • 
52 44.3 71.1 37-7 38.4 90.6 31.5 —  •  
53 45.8 86.1 51.5 37-8 55.6 35.4 — —  
54 29.6 71.3 40.1 36.0 48.3 32.2 — 
55 32.4 80.8 48.6 44.0 48.3 33-3 --
56 33.0 65.9 51.2 31.6 -- 26.6 • — 
57 29.8 82.9 59.1 41.1 48.3 28.8 --
58 36.5 82.4 60.4 35.4 — 31.1 — —  
59 34.5 76.9 58.0 42.0 -- 20.8 — 
60 31.0 81.1 58.5 34.4 -- 27.3 --
61 26.0 64.7 52.0 32.1 • • 23.9 • • 
62 26.0 49.7 48.7 33.4 — 18.8 —  —  
63 30.0 49.3 49.1 32.4 — 19.7 « 
64 21.8 33.0 38.9 27.5 — 19.5 — 
65 17.2 28.2 31.3 23.7 — 20.1 — 
66 16.2 22.1 27.5 20.4 • • — • _ _  
67 14.0 22.5 26.9 19.9 — --
68 14.1 32.1 33.6 22.4 
26.9 
20.9 — 
69 18.9 21.0 27.3 23.9 11.2 — 
70 16.6 27.0 31.6 22.5 35-7 11.0 — 
99 
Table 12 (Continued) 
Grain 
legion Wheat Corn Oats Barley Sorghum Soybeans Cottoi 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
71 18.0 39.0 37.7 28.6 53.1 14.9 
72 21.7 27.7 29.2 22.7 39-2 11.6 --
73 18.8 47.7 35-5 27.6 59.2 19.3 
7k 30.8 64.2 31.4 33-5 91.2 33-9 — 
75 32.3 39.8 28.1 27.9 33-1 — — 
76 34.4 61.0 28.0 30Ê7 38.0 
77 26.8 94.0 37.6 37.5 41.2 — --
78 28.5 66.1 26.4 26.3 82.1 38.9 — 
79 31.2 51.4 22.9 27.9 59-9 34.2 --
80 31.3 66.0 28.6 32.5 89.7 32.6 --
81 36.7 59.8 34.3 39.9 69.9 28.3 
82 39.5 4l.O 34.6 41.4 58.0 24.3 — -
83 35-9 50.9 30.8 35.1 54.3 22.1 —— 
84 37.5 53.8 32.4 37.3 56.5 23.3 —— 
85 29.8 43.2 25.3 29.6 49.1 22.3 --
86 29.8 44.3 25.4 34.1 49.6 23.1 • ## 
87 27.4 42.5 23.4 30.1 43.9 21.4 
88 29.3 42.3 25.0 32.2 41.8 24.0 — 
89 25.6 87.4 18.0 28.1 39.9 30.9 — —  
90 32.0 39.3 29.3 31.5 39.7 19.0 — 
91 28.5 32.9 31.6 31.7 37.8 18.8 • * 
92 22.6 25.4 25.7 9.7 30.0 — --
93 27.3 36.9 28.9 28.3 38.4 26.0 — 
94 26.2 53.9 29.3 23.9 41.3 27.7 386.8 
95 25.0 58.0 20.3 25.6 62.5 35.1 931.8 
96 20.2 19.5 23.8 18.7 30.2 21.6 396.9 
97 21.7 31.5 26.1 23.4 41.2 25.1 648.2 
98 19.2 19.7 22.5 18.8 31.5 33.4 275.2 
99 17.6 19.1 27.5 18.0 39.4 - - 294.9 
100 25.6 28.8 26.7 24.5 53.2 17.9 369.3 
101 22.0 23.3 26.2 21.4 51-7 _ —  408.6 
102 16.3 39.1 25.2 27.9 49.8 — 452.1 
103 16.8 31.0 27.8 16.5 62.9 —— 581.3 
104 20.5 42.6 32.3 27.0 « « — 
105 23.4 61.5 33.3 26.1 — — — 
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Table 12 (Continued) 
Grain 
legion Wheat Corn Oats Barley Sorghum Soybeans Cottoi 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
106 16.4 4o.l 27.8 18.8 _ _  
107 23.4 110.6 46.8 28.5 • • • «— — 
108 24.1 65.4 28.6 27.2 — — --
109 22.6 38.4 21.7 21.7 23.O — —  — —  
110 18.0 82.8 33.7 26.7 35.2 -- — 
111 18.2 40.7 27.1 20.5 21.0 •» M — 
112 16.1 31.6 44.6 34.3 18.0 593.0 
113 35.6 70.2 51.7 27.4 —  —  — 
114 18.1 108.2 57.1 45.7 — —  — — 
115 45.7 43.7 45.1 31.4 -- — - --
116 46.9 98.7 37.8 45.7 • • - - • — 
117 36.4 118.6 51.8 40.2 
118 34.1 128.3 33.8 35.9 - -
119 30.7 107.6 50.8 32.7 -- --
120 38.1 126.7 34.9 27.2 55.7 --
121 27.7 101.8 39.5 33.3 50.4 -- 949.5 
122 29.6 29.6 37-6 — —  24.9 19.7 337.0 
123 32.5 35-7 45.5 — 44.0 20.6 455.1 
124 30.9 26.7 4l.l — 26.8 24.5 318.3 
125 32.9 35-9 31.2 -- 39-4 33-8 667.9 
126 24.5 46.3 52.9 -- 38.3 29.3 443.9 
127 43.7 41.7 51.9 — 28.1 28.5 595.1 
128 40.9 35.0 48.1 — 20.0 26.1 459.4 
129 35.3 23.7 39.8 — —  « 32.8 429.6 
130 30.0 32.9 45.2 -- 30.5 22.0 470.1 
131 27.7 33.6 -- 28.1 17.2 355.1 
132 .. 29.4 — — 33-7 — 422.6 
133 mmm 29.8 27.6 22.1 46.1 29.5 433.4 
134 23.8 32.0 25.9 22.5 34.5 46.3 218.4 
135 29.1 33.6 27.4 28.3 34.5 35.1 219.1 
136 19.9 24.9 22.9 18.8 40.5 -- 221.8 
137 -- 4l.4 32.3 — 61.5 -- 648.7 
138 17.6 20.7 28.7 23.6 54.0 — —  395.5 
139 10.7 34.8 26.7 26.5 31.5 — —  417.9 
140 51.5 44.6 46.9 79.9 37.9 1. ,233.7 
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Table 12 (Continued) 
Grain 
Region Wheat Com Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu. ) (bu.) (bu.) (lb.) 
624.3 
1,221.2 
1,038.6 
496.1 
141 23.8 59.8 66.7 69.6 42.7 
142 64.2 67.3 68.6 41.8 46.6 --
143 52.0 101.0 39-3 37.7 38.6 .. 
144 39.7 36.8 48.4 — 28.9 24.7 
Table 13. Estimated per acre yields by crop and programming region, 
1975; 1950-62 trend projected 
Grain 
Region Wheat Com Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
1 38.6 76.9 68.5 37.5 — « 16.4 — 
2 39.8 88.7 56.0 47.6 32.1 — 
3 37.6 72.5 52.3 53.0 40.9 — 
4 34.0 71.8 51.8 47.6 —  —  40.5 — —  
5 36.5 66.6 54.8 54.6 98.1 28.1 — 
6 40.1 75.6 52.3 48.7 53.0 34.3 526.6 
7 36.8 62.3 44.6 48.2 47.2 29.4 451.2 
8 35.6 68.9 43.3 49.5 48.1 29.4 472.7 
9 40.2 72.5 48.5 46.0 44.9 34.5 433.6 
10 36.0 56.6 40.5 49.8 47.4 46.3 475.6 
11 36.0 53.6 38.5 41.4 50.0 40.3 488.1 
12 35.7 52.8 41.9 4l.6 67.0 39.0 509.2 
13 32.9 50.6 39.2 48.1 50.7 25.6 482.2 
14 33.8 66.2 38.5 44.3 49.4 37-9 477.9 
15 33.2 59.5 39.4 44.3 45-3 4i.6 494.3 
16 46.0 44.5 • * 32.1 396.6 
17 57-6 41.6 54.0 36.8 682.3 
18 — 37.7 45.8 34.9 30.5 518.8 
19 —  •  42.4 52.5 —— 41.9 30.4 568.2 
20 35.1 50.6 59.6 54.3 75.0 30.5 64i.6 
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Table 13 (Continued) 
Grain 
Region Wheat Com Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
21 22.1 49.7 54.2 53.5 44.8 32.6 599.8 
22 36.4 56.8 45.1 33.2 68.2 26.2 736.3 
23 43.4 56.6 47.5 39.0 74.3 30.5 962.3 
24 31.1 50.8 64.1 53.5 43.7 33.0 698.2 
25 35-6 53-7 57.1 — 40.4 28.6 701.3 
26 48.3 80.4 48.1 43.5 72.9 30.2 735-5 
27 43.6 72.4 51.4 46.4 73.9 35.1 — 
28 40.9 64.5 57.2 41.5 91.6 36.2 544.4 
29 37-8 80.3 57.0 49.4 81.0 35.0 --
30 33.0 85.4 54.0 47.3 -- 29.4 --
31 4l.l 86.2 67.1 59.0 • • 28.7 • • 
32 46.3 88.0 74.0 60.9 — 31.9 — 
33 44.9 95-9 75.7 55.5 -- 34.3 — 
34 50.5 99-2 69.2 50.4 92.2 34.0 — 
35 42.1 76.4 52.6 48.4 84.6 34.1 — 
36 41.7 80.8 48.0 29.3 73.2 27.1 _ _  
37 45.9 85.6 54.8 50.8 119.8 28.8 --
38 56.7 103.1 67.9 45.7 — 35.3 — 
39 59.3 101.7 66.3 52.1 — 35.1 — —  
4o 47.4 89.5 67.3 49.2 -- 29.8 -— 
41 50.7 85.3 66.9 46.8 * — 27.7 * • 
42 39.3 70.8 59.2 44.3 — 19.7 — 
43 51.8 94.6 72.3 50.3 — 25.9 — 
44 46.0 97.7 68.9 44.7 — 22.6 — 
45 50.8 113.7 73.8 33.8 —- 37.0 - -
46 39.6 115.5 75.8 52.0 101.9 36.3 • e 
47 53.7 113.0 66.7 34.1 
84 "4 
38.3 — " 
48 42.4 69.7 44.7 30.3 27.5 
49 44.7 79.7 48.8 32.2 84.4 28.8 — 
50 46.4 87.1 46.3 46.4 107.5 28.5 792.5 
51 42.3 68.1 45.9 46.7 88.2 20.5 _ _  
52 47.5 88.7 43.6 44.7 115.6 31.6 — 
53 50.4 100.4 63.1 34.8 84.4 35.8 — 
54 37.7 91.0 59.6 43.9 86.6 34.0 — 
55 41.2 103.1 72.3 53.7 86.6 35.2 — 
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Table 13 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
56 49.1 79.7 61.7 37-9 -- 26.6 
57 37.9 105.8 85.2 50.1 86.6 30.4 
58 54.4 99.6 72.9 42.4 — 28.8 
59 4l.O 81.9 61.6 43.3 24.9 
60 46.2 98.0 70.5 41.2 — 27.3 
61 38.7 78.2 62.7 38.4 -- 23.9 
62 38.7 60.1 58.8 39.9 -- 18.8 
63 44.7 59.6 59.2 38.8 — 19.8 
64 33.5 45.6 44.0 25.9 — —  17.2 
65 26.4 38.9 35.4 22.4 -- 17.7 
66 24.8 30.5 31.1 19.3 .. 
67 21.5 31.0 30.5 18.8 — • — — 
68 21.7 44.4 38.0 21.2 -- 18.4 
69 28.7 21.0 33.5 31.6 20.1 10.1 
70 25.1 27.0 38.8 29.7 26.7 10.0 
71 27.2 39.0 46.3 37.8 39.7 13.6 
72 32.9 27.8 35-9 30.0 29.3 10.6 
73 28.5 47.8 43.6 36.6 44.2 17.5 
74 37.9 80.7 50.0 47.1 106.3 29.1 
75 39.8 50.0 44.9 39-3 38.6 — 
76 42.4 76.7 44.7 43.2 44.3 --
77 48.4 146.5 48.6 54.0 40.1 
78 35.2 83.2 42.2 37.0 95.8 33.4 
79 38.4 64.7 36.5 39-3 69.8 29.4 
80 38.6 83.O 45.6 45.8 104.5 28.0 
81 56.7 81.1 53 .l 68.6 109.5 40.1 
82 59.7 55.7 53.4 71.2 90.9 34.4 
83 54.2 69.0 47.6 60.3 85.1 31.2 
84 56.6 73.0 50.1 64.2 88.6 33.0 
85 45.0 58.7 39.1 51.0 76.9 34.6 
86 45.0 60.2 39.3 58.8 77.8 32.8 
87 41.5 57.7 36.3 51.8 68.8 30.3 
88 44.3 57.5 38.6 55.4 65.6 33.9 
89 38.0 118.6 27.8 48.4 62.6 43.7 
90 55-7 57-3 45.5 52.2 56.9 21.3 
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Table 13 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu. ) (bu.) (bu.) (bu. ) (lb.) 
91 49.5 48.1 49.0 52.5 54.1 21.1 — 
92 39.4 37.0 39.8 16.2 43.0 — — 
93 47.5 54.0 44.9 46.8 55.0 29.2 —— 
94 45.6 49.5 45.5 39.7 59.2 31.1 630.2 
95 46.9 69.0 27.1 47.8 72.9 50.1 1,228.0 
96 37.9 23.2 31.8 34.9 26.7 * • 523.0 
97 40.7 37.5 35.0 43.6 36.4 36.0 854.3 
98 36.1 23.4 30.2 35.1 27.9 47.8 362.7 
99 33.0 22.7 36.8 33.5 34.8 — 388.6 
100 48.1 34.3 35-8 45.7 47.1 25.6 486.7 
101 41.3 27.8 35-2 40.0 45.7 -- 538.5 
102 30.5 46.5 33.8 52.1 44.0 — 595.8 
103 31.4 36.9 37.3 30.7 55.6 -- 766.1 
104 22.5 69.3 29.8 19.9 — — 
105 25.7 99.9 30.7 19.2 — — --
106 18.0 65.1 25.6 13.9 -- --
107 25.7 196.0 43.1 21.0 — — 
108 31.3 109.1 30.6 27.7 —- --
109 40.8 49.3 28.0 31.2 43.5 -- —— 
110 32.5 106.5 43.6 38.5 66.7 — --
ill 33.0 52.3 35.1 29.6 39.8 <m • --
112 36.0 48.4 62.6 43.2 24.5 -- 745.0 
113 43.9 82.9 48.0 26.4 — —— — 
114 27.9 109.7 53.2 46.4 — -- — 
115 56.2 51.6 41.9 30.2 -- — --
116 52.8 101.2 30.7 51.4 -- — —  --
117 40.4 153.0 65.4 37.3 — — — 
118 38.3 141.9 27.4 40.4 — -- — 
119 34.6 120.7 41.2 36.8 — — —  — 
120 43.6 162.9 29.6 30.4 68.8 -- — 
121 31.7 121.3 33.4 37.2 62.1 _ _  1,159.5 
122 30.3 35-5 41.0 —— 33.3 16.7 413.3 
123 37 .l 46.9 52.2 50.7 64.9 24.9 560.8 
124 31.6 32.0 44.7 — 35.9 20.7 390.5 
125 20.7 35-7 40.3 — 36.5 37.3 598.7 
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Table 13 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
126 27.8 
127 52.2 
128 48.8 
129 49.2 
130 35-8 
131 • — 
132 —— 
133 — — 
134 41.4 
135 50.6 
136 37.3 
137 
138 33.0 
139 20.0 
1U0 --
l4l 53.1 
142 109.0 
143 59.4 
144 47.4 
57.4 66.7 
55.7 64.5 
46.7 59.7 
31.7 30.8 
44.0 56.0 
24.9 43.6 
35.1 --
35.5 37.0 
46.8 40.3 
49.0 42.5 
29.6 30.6 
49.3 43.2 
24.6 38.5 
4l.4 35.6 
61.3 42.5 
91.4 93.5 
63.4 17.3 
120.4 33.3 
49.2 60.1 
-- 49.9 
— — 33-8 
• — 24.0 
• — 28.2 
" 36.6 
m • 22.3 
—— 29.8 
— •  40.8 
37.2 49.4 
46.8 49.4 
35-1 35.8 
— — 54.4 
44.1 47.8 
49.4 27.9 
87.5 70.7 
87.7 58.1 
76.8 128.3 
42.1 47.7 
" 34.8 
34.1 505.7 
29.9 787.8 
27.5 6O8.I 
36.1 381.9 
23.1 622.4 
18.9 315.7 
— —  557.0 
42.1 571.2 
52.0 355.8 
39.4 357.0 
43.9 292.4 
— —  854.9 
-- 521.2 
-- 550.8 
54.2 1,625.9 
• tÊÊ 784.3 
• — 738.6 
— • 1,268.3 
26.0 656.8 
Table 14. Estimated per acre yields by crop and programming region, 
1975; advanced technology matrix of Model VII. 
Grain 
Region Wheat Com Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
1 37.4 70.0 66.0 41.2 19.8 
2 34.5 72.2 53.0 50.1 — —  30.3 
3 30.6 73.6 54.5 48.6 «M 31.6 — 
4 28.3 69.0 47.9 45.3 -a» 32.8 --
5 36.1 66.8 55.9 50.0 41.4 27.6 --
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Table 14 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
6 40.3 
7 34.2 
8 33.1 
9 37.4 
10 33.9 
11 38.2 
12 29.9 
13 30.6 
14 31.3 
15 31.0 
16 — 
17 --
18 — 
19 — 
20 30.8 
21 19.5 
22 29.2 
23 34.8 
24 27.4 
25 41.8 
26 45.0 
27 36.0 
28 34.3 
29 "31.7 
30 26.8 
31 33.2 
32 37.3 
33 36.2 
34 34.7 
35 35.2 
36 37-9 
37 39.8 
38 49.1 
39 51.4 
40 41.5 
70.0 53.0 
60.0 45.9 
62.0 44.6 
70.0 50.1 
49.7 43.4 
55-0 42.1 
60.0 45.4 
60.0 41.4 
50.0 41.9 
50.0 39-9 
50.0 39.1 
48.1 48.2 
50.0 65.0 
65.0 70.0 
68.0 71.0 
70.0 62.0 
65.0 58.4 
90.0 69.0 
65.0 60.0 
63.0 59.0 
80.0 55.O 
80.0 57.0 
80.0 60.0 
80.0 58.O 
78.7 49.6 
79.5 6l.l 
81.1 64.3 
88.2 65.5 
74.2 46.4 
69.2 46.2 
72.4 39.2 
76.5 47.3 
89.8 58.6 
88.6 57.2 
82*0 53.4 
45.4 46.8 
46.7 45.7 
48.0 46.5 
44.6 43.5 
41.9 39.9 
37-8 37.0 
47.3 37.5 
46.6 49.1 
41.7 39.4 
37-2 35.4 
40.4 
40.0 
45.0 
60.0 40.0 
36.4 
43.6 44.5 
47.5 48.5 
45.0 
37-9 
51.0 65.0 
46.5 57.O 
42.7 54.6 
47.0 49.9 
48.0 
50.1 
52.5 
47.8 
58.0 49.7 
33.2 44.9 
31.8 48.2 
41.8 49.7 
37.6 49.7 
42.9 49.7 
45.8 
35.2 625 
29.4 625 
29.4 625 
32.2 610 
37.6 64o 
33.2 640 
32.2 600 
29.8 625 
31.6 500 
36.2 500 
32.2 600 
43.4 556 
36.0 594 
35.8 650 
30.2 660 
33.2 700 
31.1 690 
34.0 760 
29.0 700 
28.0 750 
35.1 540 
36.2 --
37.0 619 
36.2 — — 
33-2 --
32.2 «• • 
35.4 • — 
38.0 — 
30.1 — 
32.6 — 
29.8 --
30.3 — 
36.9 — 
36.7 — 
31.9 --
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Table 14 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
4l 44.4 78.1 53.2 43.6 — 29.7 
42 33.1 70.0 56.2 42.0 — 24.4 
43 43.6 88.8 68.6 48.9 — 29.9 
44 38.7 91.7 65.4 44.4 — 28.8 
45 46.1 97.6 60.3 46.8 63.8 40.7 
46 31.1 92.5 51.0 42.7 56.8 38.8 
47 48.7 97.0 54.5 40.6 47.3 41.0 
48 38.5 69.8 38.5 35.0 55-6 30.2 
49 40.8 72.4 41.9 35.0 55.6 31.4 
50 43.3 74.0 42.3 39.8 73.5 31.2 
51 39-5 62.0 39.7 40.1 56.7 27.5 
52 44.3 76.1 44.3 39.7 80.6 34.1 
53 45.8 86.1 51.5 37-8 55.6 37-5 
54 29.6 76.0 46.0 40.0 48.3 34.2 
55 32.4 85.8 48.7 44.0 48.3 35.0 
56 33.0 75.9 51.2 31.6 —•» 29.6 
57 29.8 87.9 59.1 4l.l 48.3 30.9 
58 36.5 82.4 60.4 35.4 - - 32.7 
59 34.5 76.8 58.0 42.0 - - 24.0 
60 31.0 81.1 58.5 34.4 — - 31.2 
61 26.0 64.7 52.0 32.1 _ _ 31.9 
62 26.0 49.7 48.7 33.4 — 21.9 
63 30.0 49.3 49.1 32.4 — 19.7 
64 21.8 33.0 38.9 27.5 — 19.5 
65 17.2 28.2 31.3 23.7 - - 20.1 
66 16.2 22.1 27.5 20.4 • • — — 
67 14.0 22.5 26.9 19.9 — — 
68 14.1 35.0 33.6 26.5 
26.9 
22.9 
69 18.9 21.0 27.3 23.9 11.2 
70 16.6 27.0 31.6 22.5 35-7 11.0 
71 18.0 49.0 37.7 28.6 53.1 17.9 
72 21.7 27.7 29.2 22.7 39.2 11.6 
73 18.8 57.7 37-9 30.4 59.2 23.4 
74 30.8 65.2 34.3 34.5 81.2 33-9 
75 32.3 39-8 28.1 27.9 33.1 — 
600 
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Table 14 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu. ) (bu.) (lb.) 
76 34.4 61.0 28.0 30.7 38.0 —— 
77 26.8 94.0 37-6 37.5 41.2 -- — 
78 28.5 66.1 26.4 26.3 82.1 38.9 —— 
79 31.2 51.4 22.9 27.9 59.9 34.2 — 
80 31.3 68.0 31.6 32.5 79.7 32.6 — 
81 36.7 71.8 44.3 39.9 69.9 28.3 — 
82 39.5 53.1 34.6 41.4 58.0 26.3 --
83 35.9 60.9 37-8 35.1 54.3 24.7 — 
84 37.5 53.8 32.4 37.3 56.5 23.3 — 
85 29.8 43.2 25.3 29.6 49.1 22.3 --
86 29.8 44.3 25.4 34.1 49.6 23.I --
87 27.4 42.5 23.4 30.1 43.9 21.4 —— 
88 29.3 42.3 25.O 32.2 41.8 24.0 — 
89 25.6 87.4 18.0 28.1 39.9 30.9 — 
90 32.0 39.3 29.3 31.5 39-7> 19.0 - -
91 28.5 32.9 31.6 31.7 37-8 18.8 --
92 22.6 25.4 25.7 9.7 30.0 — — 
93 27.3 36.9 28.9 28.3 28.4 26.0 — 
94 26.2 53-9 29.3 23.9 41.3 27.7 387 
95 25.0 58.O 20.3 25.6 62.5 35.1 932 
96 20.2 19.5 23.8 18.7 30.2 21.6 397 
97 21.7 36.5 26.1 23.4 41.2 25.I 648 
98 19.2 19.7 22.5 18.8 31.5 33-4 275 
99 17.6 19.1 27.5 18.0 39.4 — 295 
100 25.6 28.8 26.7 24.5 53.2 17.9 369 
101 22.0 23.3 26.2 21.4 51-7 _ _  409 
102 16.3 39.1 25.2 27.9 49.8 — 452 
103 l6.8 31.0 27.8 16.5 62.9 -- 581 
104 20.5 42.6 32.3 27.0 — — — 
105 23.4 61.5 33.3 26.1 — — — 
106 l6.4 40.1 27.8 18.8 — -- _ _  
107 23.4 110.6 46.8 28.5 —— -- — 
108 24.1 65.4 28.6 27.2 — — — 
109 22.6 38.4 21.7 21.7 23.0 —— — 
110 18.0 82.8 33-7 26.7 35.2 — — 
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Table 14 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(bu.) (bu.) (bu.) (bu.) (bu.) (bu.) (lb.) 
Ill 18.2 40.7 27.1 20.5 21.0 - -
112 16.1 31.6 44.6 34.3 18.0 —— 593 
113 35-6 70.2 51.7 27.4 — — 
114 18.1 108.2 57.1 45.7 — — 
115 45.7 43.7 45.1 31.4 — — 
116 46.9 98.7 37.8 45.7 — —  
117 36.4 118.6 51.8 40.2 — — 
118 34.1 128.3 33.8 35.9 — —— 
119 30.7 107.6 50.8 32.7 — —— 
120 38.1 126.7 34.9 27.2 55-7 — — 
121 27.7 101.8 39.5 33.0 50.4 •  _  950 
122 29.6 48.0 37.6 — * 24.9 23.7 520 
123 32.5 50.0 45.5 44.0 35.4 24.9 660 
124 30.9 47.7 4l.l — 28.9 27.5 505 
125 32.9 65.0 40.1 — 50.5 30.1 625 
126 24.5 75.0 46.6 - - 56.4 35.2 645 
127 43.7 50.0 51.9 « 28.1 32.5 836 
128 40.9 60.0 48.1 — 25.O 29.9 700 
129 35.3 50.0 34.8 —— 39.8 32.8 425 
130 30.0 48.0 32.0 — 36.5 29.0 420 
131 46.0 33.6 • «* 28.2 26.1 355 
132 • — 29.4 — *• -- 33.7 — — 423 
133 29.8 27.6 22.1 46.1 29.5 433 
134 23.8 32.0 25.9 22.5 34.5 46.3 218 
135 29.I 33.6 27.4 28.3 39.5 35.1 219 
136 19.9 24.9 22.9 18.8 40.5 ** 222 
137 — 41.4 32.3 — 61.5 —— 649 
138 17.6 20.7 28.7 23.6 54.0 396 
139 10.7 34.8 26.7 26.5 31.5 4l8 
l4o 
— 51.5 44.6 46.9 79.9 37.9 1,234 
l4l 23.8 59.8 66.7 69.6 42.7 _ _  624 
142 64.2 67.3 68.6 4l.8 46.6 - - 1,221 
143 52.0 101.0 39.3 37-7 38.6 — 1,039 
144 39.7 59.0 48.4 — 30.9 29.7 570 
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cotton lint yields by use of a ratio similar to that used in equation (42). 
The historical ratio of seed yield to lint yield for each state was com­
puted. This ratio or index was then employed to derive the 1975 cottonseed 
yields for each programming region. The ratio was assumed to apply uni­
formly to all producing regions within a given state. 
Land available 
The acreage of land available for production of the crops in question 
is determined by calculating the 1953 acreage devoted to these crops in 
each of the 144 producing regions. In most cases the 1953 acreage is the 
largest historical acreage of the seven crops. This is the last year in 
which there was no acreage controls or marketing quotas on wheat and feed 
grains. Thus, we are allowing each programming region the potential acre­
age of these crops as its historical record allows. The derivation of the 
land restraint on total land for any programming region can be represented 
as: 
<75 * *53 + =53 + °53 * »B + *53 + + i <%' 
where 
L. = land available for the production of the seven crops in the 
* I' i-th programming region in 1975, 
Wco - harvested acreage of wheat in the i-th programming region in 
" 1953, 
Cg = harvested acreage of corn in the i-th programming region in 
53 1953, 
OjL - harvested acreage of oats in the i-th programming region in 
53 1953, 
Ill 
B* = harvested acreage of barley in the i-th programming region 
^ in 1953, 
Sq_ - harvested acreage of grain sorghum in the i-th programming 
->3 region in 1953, 
SB* - harvested acreage of soybeans in the i-th programming region 
53 in 1953, and 
Tcq = harvested acreage of cotton in the i-th programming region in 
W 1953. 
Unless otherwise restricted, each producing activity can potentially uti­
lize all of the land available within any given programming region. The 
sum of the acreages of land used by the various producing activities within 
any given programming region cannot exceed the total acreage of land avail­
able, however. 
The soybean and cotton activities have restrictions which prevent 
them from utilizing all of the land available within any programming region. 
Soybeans are allowed to occupy only 50 per cent of the total land available. 
This prevents a rotation of continuous soybeans from coming into the solu­
tion of any of the models programmed. Such a solution may be impossible 
or at least very costly agronomically in terms of soil loss, etc. 
Cotton activities are also restricted by a special restraint. This 
cotton land restraint was formed by calculating the highest percentage 
of land devoted to cotton for each region during the 1950-60 period. The 
year in which cotton land formed the greatest proportion of total land is 
the basis for determining the cotton land restraint. The percentage of 
land occupied by cotton in this maximum cotton year is multiplied by the 
1975 total land available estimate to form the cotton land restraint. 
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Hence, the acreage of cotton in any programming region cannot exceed this 
cotton restraint, i.e., cotton cannot occupy a greater percentage of total 
land than its past maximum percentage. 
It is important to note here that the models allow for a substitution 
of land from cotton and soybeans to feed grains and wheat, but not vice 
versa. Either the feed grains or wheat activities, or even the feed grain-
soybean activity can occupy all of the available land within any program­
ming region leaving no land for the soybean or cotton activity since the 
latter two activities require a unit of total land as well as a unit of 
their special land. Table 5 illustrates this point. 
Due to the large acreages of summer fallow in certain areas of the 
West special consideration was given to this particular aspect of land use. 
In the models of Egbert the acreage of land in fallow was included in the 
estimate of total land available. Egbert then adjusted the yields of 
wheat, barley and other crops utilizing summer fallow to account for the 
fact that they required as much as two acres of land per harvested acre 
of output. This technique neglects the residual effect of summer fallow 
on other crops within a rotation. In an area where a summer fallow, wheat, 
grain sorghum rotation is common the sorghum crop benefits from the fal­
lowing enterprise and should therefore bear part of the cost of fallowing. 
For this reason, summer fallow acreages were not included in the 
estimate of land available. No special charges are made to the wheat or 
barley activities to reflect the fact that they are raised on fallowed 
land. It is felt that to do so would be biasing the profitability of 
these enterprises downward relative to the other activities. It is not 
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assumed that wheat and barley yields could be maintained at their projected 
levels without the practice of fallowing since the fallow acreages are not 
included in the land restraint. Likewise, it is not assumed, by using this 
technique, that the yields of feed grains or the feed grain-soybean activi­
ties could be maintained at their projected levels when the acreages of 
these crops utilize land normally fallowed. In other words, it is assumed 
that a continuous cropping of feed grains or feed grain-soybeans would be 
just as impossible as a continuous cropping of wheat. For any of the activi­
ties (wheat, feed grains, or feed grains-soybeans) to come in to the limit 
of total land available an implied assumption is that they would require 
some practice such as summer fallow to conserve moisture, control weeds 
and prevent erosion. 
The amount of land available for production of the seven crops is 
shown in Table 15 by programming regions. The table also indicates the 
acreage restraint placed on the soybean and cotton activities. 
Rotations 
The crop rotations or alternative producing activities of the model 
have been mentioned previously but have not been discussed directly. Each 
programming region has a potential of five different producing activities: 
wheat, feed grains, feed grain-soybeans, soybeans and cotton. The exist­
ence of any particular activity within a producing region depends upon the 
historical production of that activity within that region. 
For those activities in which more than one crop is involved the 
eleven year average rotation (1950-60) of the crops relevant was used in 
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Table 15. Estimated acreages of land available for the production of 
crops considered by the models, 1975; by programming region 
Region Total Land Cotton Land Soybean Land 
(000 A) (000 A) (000 A) 
1 602.6 — —  301.3 
2 2,422.0 — — 1,211.0 
3 498.O —  —  299.0 
4 331.5 -- 165.8 
5 312.3 - - 156.2 
6 877.5 84.2 438.8 
7 335.1 4.7 I67.6 
8 430.8 35.3 215.4 
9 1,952.3 396.3 976.2 
10 470.7 106.8 235.4 
11 336.8 32.7 168.4 
12 4,673.4 1,289.9 2,336.7 
13 332.2 84.7 166.1 
14 578.3 122.0 289.2 
15 140.5 20.0 70.3 
16 618.O 59.9 309.0 
17 190.4 17.1 95.2 
18 1,088.4 328.7 544.2 
19 1,934.3 800.8 967.2 
20 140.9 56.9 70.5 
21 2,381.0 923.8 1,190.5 
22 1,223.6 127.3 611.8 
23 1,206.3 651.4 603.2 
24 311.9 116.3 156.0 
25 961.0 398.8 480.5 
26 1,267.5 395.5 633.8 
27 1,069.0 - - 534.5 
28 288.2 7.2 144.1 
29 329.4 - - 164.7 
30 593.3 — 296.7 
31 4l4.8 • «• 209.2 
32 1,161.6 580.8 
33 5,854.3 - - 2,927.2 
34 829.5 • - 414.8 
35 337.3 - - 168.7 
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Table 15 (Continued ) 
Region Total Land Cotton Land Soybean Land 
(000 A) (OCX) A) (000 A) 
36 746.5 373.2 
37 1,453.8 — 726.9 
38 5,889.1 — 2,944.6 
39 1,210.1 — 605.1 
40 1,731.2 — 865.6 
4l 2,316.7 - - 1,158.4 
42 993.8 — 496.9 
43 2,297.1 — 1,148.6 
44 594.9 — 272.5 
45 5,987.1 — 2,993.6 
46 1,891.0 - - 945.5 
47 6,383.9 — 3,192.0 
48 1,717.9 — 859.0 
49 1,471.1 — 735.6 
50 754.6 0.8 377-3 
51 1,802.7 - - 901.4 
52 4,546.3 — 2,273.2 
53 1,690.1 — 845.1 
54 4,451.8 — 2,225.9 
55 9.352.1 -- 4,676.1 
56 2,825.4 — 1,412.7 
57 2,739.7 — 1,369.9 
58 1,931.5 -- 965.8 
59 758.7 -- 379.4 
60 2,131.5 -- 1,065.8 
61 3,025.4 - - 1,512.7 
62 1,308.3 -- 654.2 
63 2,311.5 — 1,155.8 
64 2,011.7 -- 1,005.9 
65 6,040.0 — 3,020.0 
66 1,867.3 - -
67 4,021.6 — — 
68 100.4 -- 50.2 
69 1,751.0 -- 875.5 
70 3,917.5 — 1,955.8 
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Table 15 (Continued) 
Region Total land Cotton land Soybean land 
(000 A) (000 A) (000 A) 
71 1,382.4 691.2 
72 966.1 — • 483.1 
73 3,660.0 —- 1,830.0 
74 3,900.9 — 1,950.4 
75 346.2 -- - -
76 1,836.2 • • * • 
77 734.1 -- --
78 1,828.9 -- 914.5 
79 1,939.7 -- 969.9 
80 4,605.3 -- 2,302.7 
81 1,231.7 615.9 
82 1,005.6 — — 502.8 
83 883.2 - - 441.6 
84 1,095.4 " 547.7 
85 1,579.8 " 789.9 
86 1,311.2 • » 655.6 
87 2,220.9 —— 1,110.5 
88 5,440.5 -- 2,720.3 
89 3,310.9 -- — 
90 447.8 -- 223.9 
91 2,617.6 • • 1,308.8 
92 2,518.5 — • — 
93 497.1 — — 248.6 
94 2,581.4 88O.3 -— 
95 3,149-3 425.3 1,574.7 
96 3,520.2 1,693.2 mmm 
97 2,783.2 1,452.8 1,391.6 
98 401.6 47.4 200.8 
99 220.7 79.9 --
100 2,515.8 1,262.9 1,257.9 
101 100.0 2.4 
102 542.7 249.6 
103 1,413.4 496.1 --
104 3,809.7 " 
105 2,113.3 — 
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Table 15 (Continued) 
Region Total Land Cotton Land Soybean Land 
(000 A) (000 A) (000 A) 
106 419.0 — —  — —  
107 415.0 — —  
108 531.0 — —  — —  
109 2,508.8 — —  - -
110 407.7 - - " 
111 222.0 ee •• • «• 
112 366.1 47.2 — —  
113 1,749.7 — —  —  —  
114 283.7 —  —  —  —  
115 446.7 — --
ll6 968.7 • • • • 
117 1,427.1 — —  — —  
118 1,467.8 — —  — —  
119 316.9 -- - -
120 375.7 - •  
121 1,773.3 799.8 ** 
122 209.1 6O.8 104.6 
123 1,041.4 262.4 520.7 
124 402.9 139.4 201.5 
125 1,366.1 670.8 683.1 
126 1,520.8 790.8 760.4 
127 1,881.5 607.7 940.8 
128 330.7 156.1 165.4 
129 121.4 51.2 60.7 
130 301.2 152.7 150.6 
131 28.2 14.6 l4.l 
132 64.6 11.4 — — 
133 900.9 405.4 450.5 
134 173.4 72.3 86.7 
135 230.5 58.1 115.3 
136 217.3 4o.o —— 
137 740.0 599.4 
138 115.3 46.2 --
139 19.9 9.2 - -
140 223.0 200.7 111.5 
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Table 15 (Continued) 
Region Total Land Cotton Land Soybean Land 
(000 A) (000 A) (000 A) 
141 223.2 192.6 
142 823.3 527.7 
143 l6l.l 63.3 
144 51.0 2.0 25.5 
specifying the 1975 rotational weights. Thus in the feed grain activity 
the proportion of total feed grain acreage that is corn, oats, barley or 
grain sorghum is the same as was the case during the 1950-60 decade. 
Similarly, in the feed grain-soybean activity, the weights given to 
the respective crops is the same as was found during the 1950-60 period. 
The importance of this rotational weighting procedure on the level of 
output was demonstrated in Chapter I. In most areas the trend has been 
toward more com in the feed grain rotation at the expense of barley and 
oats. If this trend continues, the feed grain yield estimates for the 
models will have a downward bias. 
Costs of production 
The estimates of per acre costs of production for the crops in the 
models were most difficult to ascertain. Not only are uniform enterprise 
cost studies scarce, but any time series on per acre or per unit costs by 
states are completely lacking. 
Egbert devised estimates of the 1954 per acre production costs for 
the various crops. The production practices of each crop within each 
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programming region were simulated in great detail. Assumptions were made 
about the degree of mechanization, size of power and equipment used and 
the amount of labor, power and machine time required for each operation. 
Fuel and maintenance expense for equipment was allocated to each enterprise. 
Hence, Egbert developed a detailed budget representing the amount of 
inputs necessary for the production of each crop within each programming 
region and affixed prices to these inputs so that cost estimates were ob­
tained . He was able to do this with the use of the 19U9 study on Crop Pro­
duction Practices together with many other enterprise budget studies and 
publications dealing with the amounts of specific inputs used. Even with 
this amount of information available it took a vast amount of insight and 
imagination on the part of Egbert to develop the 1954 per acre production 
cost estimates. 
Simulation of the 1975 production practices and costs would be very 
difficult given the amount of information about production costs of farm 
crops available. Therefore, it was decided to make use of Egbert's esti­
mates for 195U which is the most precise and uniform set of estimates on 
per acre production costs available. Trends in production costs can be 
computed with the aid of certain indexes dealing with output per unit of 
input. These trends indicate the rate of change in output per unit of 
input for the area which they represent. This information used with the 
1954 cost estimates can be used to derive a set of 1975 per acre production 
costs. 
An index series on operating expense per unit of production is found 
in the Farm Cost and Returns publications on commercial owner-operated 
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farms of specified descriptions within fixed geographical areas (245-249). 
In cases where the commercial farm described is largely a single product 
operation, the operating expense per unit of production is reflective of 
the changes in productive efficiency that occur within that enterprise. 
For multiple product firms, however, the index cannot be construed in 
this manner. It remains, then, to derive an index that is sensitive only 
to changes in production efficiency within the cropping sector of farm 
firms. 
The index of operating expense per unit of production is derived by 
dividing estimated operating expenses, expressed as relatives, by the 
index of gross farm production, expressed as relatives. Resulting from 
the above operation is the index of operating expense per unit of produc­
tion (24$, p. 15). The operating expenses included are roughly equivalent 
to variable costs with some minor exceptions. Gross farm production is 
calculated as value of output, with attention given to intermediate crops 
to avoid double counting. 
Applying the same technique to the crop sector alone, one should be 
able to derive a series reflecting changes in operating expenses per unit 
of production peculiar to crops. Hence, for each state the value of pro­
duction of each of the seven crops relevant to this analysis was determined 
by multiplying production times the yearly price. Summing the values of 
the various crops together for each of the years considered (1947-1961) 
and expressing each year from 1949 to 1961 as a relative to the 1947-49 
average, one has the denominator for deriving the operating expense per 
unit of production series. The series is adjusted to account for changes 
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in dollar values by multiplying each item in the series "by the appropriate 
yearly index of prices received. 
Farm production expenses by states is given in certain issues of the 
Farm Income Situation (250). Current farm operating expenses are broken 
down into several categories. From the estimate of total current farm 
operating expenses the estimated expense for feed and livestock for any 
given state and year was subtracted. This leaves as a residual, operating 
expenses which are at least shared with the cropping enterprises. No 
further breakdown of operating expenses was accomplished. Therefore, it 
is assumed in using this residual figure in the series that the proportions 
of non-feed and non-livestock operating expenses attributable to the crop­
ping sector relevant to this study remains about constant over time. That 
is to say, it is not expected that the structure of agricultural production 
will change enough within any given state so as to seriously affect the 
validity of these estimates. 
Taking the estimates of current farm operating expenses and deducting 
feed and livestock expenses from these estimates, one has a basis for 
calculating the numerator of the operating expense per unit of production 
series. Estimates of current farm operating expenses were collected by 
states for the years 1947 to 1961. The series for each state was expressed 
in relatives to the 1947-49 average and this series was then adjusted by 
the index of prices paid to account for changing dollar values. 
A thirteen year series (1949-61) was then obtained for each state 
representing indexes of operating expenses per unit of production within 
the crop economy. Further refinement was desired to account for 
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variations in the trends in productive efficiency between different crops. 
Crop yields per harvested acre within each state were expressed as rela­
tives to the 1947-49 average per acre yield for that particular crop. 
The indexed series of operating expenses per unit of production was multi­
plied by the indexed series of crops yields for every crop relevant to a 
given state. This operation places the resultant index on a per acre 
basis rate rather than a per unit of production basis, and it also results 
in a different series for each crop within a given state. Hence, the 
technique allows for divergent rates of progress in productive efficiency 
between crops within a given state. 
The thirteen year series on operating expenses per acre for a given 
crop and state is projected linearally to 1975» An index of operating 
expenses per acre for that crop and state in 1975 is obtained. This index 
is then expressed as a relative to the average of the 1949-61 value. 
Since Egbert's cost estimates for 1954 are "normal" per acre produc­
tion costs for each enterprise, we can use his regional cost estimates 
along with the estimated 1975 cost per acre expressed as a relative to the 
1949-61 average values (or a "normal" value) to derive the 1975 per acre 
production cost estimate. This operation is repeated for each crop within 
each programming region applying the state per acre production cost rela­
tive to all programming regions within that state. 
The operations discussed above for deriving the 1975 per acre produc­
tion costs can be expressed mathematically as follows : 
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% - K °j= pi= -and (a) 
Eje * °js " FjB " Ljs (^5) 
where 
VP = value of production of the relevant crops (wheat, feed grains, 
•J6 soybeans and cotton) within the s-th state and for the j-th 
year, 
0* = output of the i-th crop in the j-th year for the s-th state, Je 
P* = price per unit of output of the i-th crop in the s-th state 
and j-th year, 
E, - estimates of current farm operating expenses for the crop 
enterprises in s-th state and j-th year, 
G. = gross current farm operating expenses in the s-th state and 
08 j-th year, 
F. = operating expenditures for feed in the j-th year within the 
JS s-th state, and 
L. = operating expenditures for livestock in the s-th state and 
JS j-th year. 
Then, the above values are indexed relative to the 19U7-U9 average values 
as: 
3VP,. , and 
VP;„ = 19*9 (46) 
iS»7 VPjB 
js 
j= 
Ejs = <*> 
where 
VP' = the value of production for the s-th state and j-th year 
J expressed as a relative to the 1947-49 average , and 
E' - the estimate of current farm operating expenses for the s-th 
J state and j-th year expressed as relatives to the 1947-49 aver­
age values. 
124 
The indexed series are adjusted to reflect constant dollars "by: 
VP" = VP' /PR and 
js js j 
(48) 
(49) 
in which 
PR. = the index of prices received by fanners for all crops in the 
j-th year and 
PP = the index of prices paid by farmers for items used for produc 
J tion in the j-th year. 
The series on operating expense per unit of production is formed by: 
Q,. - index of operating expense per unit of production for the 
JS s-th state and j-th year. 
The series on operating expense per unit of production is then used to 
derive the estimates of operating expense per acre for the specific crops. 
This operating is done as: 
T* = index of operating expense per acre for the i-th crop in the 
s-th state and j-th year, 
Y* = j-th year, yield per acre of the i-th crop in the s-th state 
j® and j-th year indexed to the 1947-49 average year figure for 
that crop and state as: 
(50) 
(52) 
where 
Z1 = yield per acre of the i-th crop in the s-th state and j-th year, js 
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Finally, the 1975 index estimates of operating expense per acre "by 
crop and state are made by a linear projection of the series developed 
by the operation in equation (51). The estimating technique worked as: 
T1 = T1 + 20b1 (53) 
1975,8 s s 
in which 
T* = the indexed estimate of operating expense per acre for 
"•5,8 the i-th crop in the s-th state for 1975# 
Tg = average value of the operating expense per acre index for the 
i-th crop and the s-th state for the 19U9-61 period, 
bg = rate of change per year in the index of operating expense per 
acre for the i-th crop in the s-th state. 
The coefficient used for adjusting Egbert's 1954 normal cost estimates 
is found by expressing the 1975 value relative to the 1949-61 average value 
of T1 by: 
8 
As - tÎ975,=/$= (5k) 
so that 
A* = the coefficient used to derive the 1975 regional cost estimates 
8 from the 1954 cost estimates. 
The final operation appears as: 
C1975,r = C195M As 
where 
G?*--- = the estimated per acre cost of production for the i-th crop 
in the r-th programming region in 1975, 
^1954 r = the 1954 per acre cost of production for the i-th crop in 
' the r-th programming region, r s. 
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The r-th programming region is a region contained within the s-th state. 
Estimates of production costs of some crops within certain program­
ming regions were not available from Egbert's data. These per acre pro­
duction cost estimates were first established for 1954 and the 1975 coef­
ficients were derived from these estimates as described above. 
Veraeer has used a technique similar to that described here in ana­
lyzing changing cost structures on spring wheat farms (271). Vermeer's 
analysis is a bit more refined than that presented here in that the allo­
cated expenses to certain lumpy inputs are directly to particular produc­
tion enterprises. Such an analysis would be impractical for a problem of 
this scale. 
The estimated per acre production costs for 1975 are presented in 
Table 16. The cost estimates for the advanced technology model discussed 
below are found in Table 17. 
It should be noted that these per acre production costs are repre­
sentative of the labor, power and machinery, seed, chemicals and miscel­
laneous input costs for 1975» They do not include annual charges for land 
and other fixed inputs. 
Advanced Technology Model 
It is generally conceded by agricultural economists that the South 
and Southeastern sector of our country lags behind the other sectors in 
development of their agricultural industries. The Southern portion of 
our country is a potential competitor with the Corn Belt for feed produc­
tion and also competes with the Southwest in cotton. 
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Table l6. Estimated per acre production costs by crop and programming 
region, 1975; Models I through VI 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
1 $ 48.23 
2 43.64 
3 42.62 
4 40.14 
5 46.04 
6 42.48 
7 49.50 
8 46.16 
9 43.38 
10 50.14 
11 50.21 
12 52.46 
13 36.46 
14 40.14 
15 49.42 
16 
17 — « 
18 —— 
19 
20 44.43 
21 42.54 
22 40.47 
23 42.88 
24 42.03 
25 43.58 
26 37.29 
27 48.68 
28 45.37 
29 48.70 
30 47.19 
31 53.94 
32 55.11 
33 46.81 
34 40.66 
35 34.67 
59.79 $ 46.78 
52.96 40.21 
46.12 39.43 
44.73 37.73 
60.87 46.92 
55.42 40.76 
62.42 39.42 
52.11 35.43 
56.77 34.43 
66.51 40.63 
66.52 42.75 
65.08 42.73 
44.10 26.72 
58.35 37.67 
67.83 42.90 
54.65 34.16 
54.22 42.80 
51.06 42.45 
50.01 41.62 
56.63 45.01 
61.60 43.17 
55.23 38.36 
54.99 39.18 
51.86 46.14 
50.65 42.82 
49.58 35.86 
62.10 42.74 
57.19 43.04 
61.88 47.82 
57.21 46.49 
60.07 49.98 
60.17 54.12 
56.83 43.99 
53.65 40.60 
39.34 31.59 
47.26 «• — 
38.83 
39-73 —— 
36.66 
48.13 $ 52.19 
42.33 46.79 
39.50 49.19 
36.80 45.89 
34.84 44.09 
44.31 51.31 
46.79 50.12 
43.61 54.47 
27.21 38.04 
41.03 40.17 
47.68 59.82 
:: 42.35 
— * 40.24 
• • 39.01 
42.16 48.62 
* • 43.38 
43.86 50.72 
36.97 41.74 
46.66 
" 
46.26 
34.41 42.40 
42.36 49.40 
43.37 50.49 
45.97 56.37 
39.99 - -
43.73 • — 
47.95 - -
39.37 
33.31 40.17 
26.15 37.23 
$ 39.19 —  •  
46.50 • —  
43.26 —  •  
42.18 •  —  
56.37 
39.47 $175.25 
42.59 187.96 
41.03 l63.ll 
34.29 154.43 
48.56 186.57 
52.61 193.84 
52.09 185.36 
30.33 126.07 
31.79 156.38 
49.97 184.16 
43.52 103.48 
46.80 197.80 
37.31 185.88 
37.31 170.34 
39.92 180.44 
44.73 191.66 
39.33 202.26 
42.60 206.88 
37.73 202.82 
35.32 174.46 
38.96 150.40 
46.88 
47.20 166.19 
50.44 --
36.97 - -
38.99 • •  
36.83 — —  
33.58 
32.04 —  »  
26.05 —— 
Table 16 (Continued) 
Region Wheat Corn Oats Barley 
Grain 
Sorghum Soybeans Cotton 
36 36.53 40.81 32.94 22.26 36.72 25.31 
37 34.91 36.02 33.50 29.32 35-08 24.07 " 
38 39.74 46.69 36.94 35.40 — — 31.23 —— 
39 36.47 45.76 33.23 27.41 — 29.81 --
40 50.32 52.63 45.49 44.62 - - 35.97 - -
4l 49.51 54.11 47.46 48.4? • • 36.30 
42 43.04 53.20 39.41 31.26 —— 40.79 —— 
43 42.49 52.18 34.90 30.88 —— 36.72 —— 
44 36.13 40.97 30.91 27.69 —— 27.99 —— 
45 39.83 146.69 32.99 28.73 - - 31.58 --
46 40.98 45.73 30.54 36.00 43.37 30.60 • «• 
47 31.67 44.30 24.80 22.71 —— 24.38 — — 
48 40.46 45.08 36.41 30.13 43.01 27.00 - -
49 38.17 44.19 29.20 26.46 43.11 27.84 
50 30.10 38.94 26.26 28.81 37.14 28.89 154.89 
51 32.60 38.94 25.98 26.90 37.14 32.27 • • 
52 30.77 36.54 25.79 29.ll 40.37 28.56 —— 
53 34.69 42.69 29.33 29.ll 41.40 28.79 —— 
54 35.00 41.43 32.81 31.30 36.47 27.62 —— 
55 33.10 37.31 28.47 29.43 34.72 26.25 - -
56 30.67 36.87 29.61 27.67 mmam 26.79 • — 
57 35.66 4l.6i 30.46 32.66 38.52 27.72 —— 
58 30.90 35.54 31.72 28.43 23.OO --
59 34.81 43.14 30.65 28.75 " 22.58 - -
60 32.76 41.13 32.15 27.22 -- 20.49 --
61 28.60 32.00 26.60 30.62 • mm 20.97 
62 26.43 38.08 25.22 24.11 —— 20.37 —™ 
63 20.62 30.67 21.62 17.42 26.42 — — 
64 19.34 24.87 19.99 16.71 - - 22.84 
65 14.91 23.71 13.56 12.35 - - 19.44 - -
66 13.26 25.82 13.52 12.43 • • — • • • 
67 16.4l 21.63 14.56 13.22 —— — — —— 
68 18.73 21.80 15.77 14.41 — — 21.19 —— 
69 16.82 19.72 14.34 17.19 17.80 19.78 —— 
70 19.74 19.89 14.80 18.11 18.37 20.22 --
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Table l6 (Continued) 
Region Wheat Corn Oats Barley 
Grain 
Sorghum Soybeans Cotton 
71 27.93 29.92 23.83 28.87 26.10 25.05 
72 19.14 19.72 l6.ll 21.65 18.44 23.00 —— 
73 27.63 29.13 17.46 27.45 25.46 19.74 —— 
74 23.60 33.26 17.31 19.16 29.93 17.86 - -
75 14.47 33.52 19.81 18.83 28.10 - - — 
76 14.17 46.78 22.82 24.92 36.59 • • mm • 
77 10.86 43.26 16.61 19.40 30.28 —— —— 
78 20.66 43.15 27.16 26.05 32.25 25.55 — — 
79 12.94 39>1 20.62 19.04 28.51 18.34 — — 
80 26.12 40.59 19.94 I8.60 26.57 20.52 - -
81 33.02 36.38 27.55 28.01 33.93 32.87 mm 
82 35.55 44.10 28.77 29.40 36.60 32.17 —— 
83 37-97 45.39 30.98 38.24 33.19 28.19 
84 31.30 39.94 24.87 32.63 35.67 25.42 - -
85 17.31 32.78 24.33 22.14 30.45 21.98 — 
86 21.07 37.43 24.02 23.86 31.33 22.14 mm • 
87 17.84 38.95 20.60 21.04 28.63 21.67 
88 10.90 22.66 17.17 17.22 -21.71 19.53 - -
89 7.29 34.74 12.51 13.81 18.45 —— - -
90 34.96 36.94 29.89 27.83 37.31 33.29 w-
91 21.36 40.50 17.30 16.00 35.86 31.64 — — 
92 13.80 24.61 13.87 12.10 18.94 mm —— 
93 24.81 35.82 21.53 20.38 36.01 32.21 - -
94 17.14 31.25 15.09 13.49 22.26 - - 82.09 
95 11.61 30.08 6.03 9.16 29.35 28.47 102.20 
96 13.13 15.10 8.09 11.37 17.13 • — 62.76 
97 12.16 28.26 7.08 10.30 19.38 20.04 68.86 
98 16.73 17.01 9.22 12.05 18.21 16.99 90.58 
99 12.30 12.66 8.39 12.05 18.21 —— 90.58 
100 16.95 18.71 12.77 14.66 28.69 24.14 77.80 
101 11.30 19.25 9.98 13.70 28.71 105.08 
102 21.68 18.o4 17.89 29.10 87.22 
103 14.93 17.44 16.97 16.09 22.45 -** 102.38 
104 9.18 98.ll 10.46 15.65 —— —— — 
105 12.36 108.60 20.49 13.94 - - -- — 
130 
Table 16 (Continued) 
Region Wheat Com Oats Barley 
Grain 
Sorghum Soybeans Cotton 
106 12.24 104.47 18.19 20.56 
107 16.07 i36.ll 27.13 18.41 • • 
108 18.60 79.43 25.94 16.14 •  —  —  •  —  —  
109 8.47 26.55 11.81 21.84 21.29 —  —  —  •  
110 11.75 48.83 18.71 12.62 38.96 —- --
111 5.56 30.81 12.79 12.62 25.16 ee * * • 
112 12.44 44.11 34.14 30.88 46.72 171.81 
113 24.29 —  —  36.44 28.78 —— —— — — 
Ilk 18.34 112.67 48.66 43.83 —— —— 
115 25.19 — 23.67 23.32 -- -- --
ll6 21.13 • • 23.85 22.99 • • • • • 
117 19.60 108.11 27.82 19.16 -- — —  
118 13.05 104.22 18.19 20.56 — — —— 
119 16.69 132.44 38.32 31.86 -- -- -» 
120 12.33 92.17 15.27 18.38 59.55 - - --
121 11.24 71.81 10.73 18.28 29.16 ee • 234.82 
122 44.46 66.62 40.88 • • 54.52 58.12 190.64 
123 42.04 63.27 43.31 42.55 47.34 54.19 201.94 
124 43.64 65.93 40.63 53.70 59-77 178.21 
125 50.76 64.53 52.27 " 50.55 46.72 266.19 
126 40.38 60.69 46.98 ei • 42.98 30.51 186.61 
127 46.68 59.28 33.41 — — 54.18 38.54 160.51 
128 43.67 59.62 32.46 -- 49.86 36.69 160.53 
129 42.98 56.51 37.82 —— 47.67 50.44 185.03 
130 48.89 60.92 44.78 -- 44.63 40.79 140.15 
131 _ •  52.42 34.19 • • 28.24 46.46 144.59 
132 21.59 — •» 28.88 107.90 
133 • • 25.82 10.08 — — 28.46 24.32 94.18 
134 20.34 23.55 15.II 29.60 23.05 21.11 98.62 
135 26.51 40.37 24.00 21.49 35.47 23.71 98.28 
136 26.57 23.39 11.15 16.13 28.67 • • 58.70 
137 • • 28.97 13.09 -- 32.61 112.42 
138 14.84 17.76 7.10 12.09 22.26 -- 101.96 
139 12.11 12.58 8.28 12.19 18.00 — — 80.20 
i4o — 40.15 17.79 27.15 40.49 37-44 217.52 
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Table l6 (Continued) 
Region Wheat Com Oats Barley 
Grain 
Sorghum Soybeans Cotton 
l4l 36.58 81.90 37.69 32.58 61.19 265.78 
142 34.78 66.64 32.30 30.02 44.00 —— 301.95 
143 26.13 77.81 22.23 22.12 41.83 -- 275.21 
144 44.12 57.73 32.64 WW 51.21 30.51 149.62 
Table 17. Estimated per acre production costs by crop and programming 
region, 1975# advanced technology matrix: Model VII 
Grain 
Region Wheat Com Oats Barley Sorghum Soybeans Cotton 
1 $ 48.23 $ 49.50 $ 31.54 $ 31.54 $ 34.61 
2 43.64 46.53 36.32 36.32 37.80 — — 
3 42.62 54.34 36.66 36.66 »— 38.25 — 
4 40.14 56.13 35.27 35.27 — - 35>2 —— 
5 46.04 56.33 34.24 34.24 $ 52.63 35.28 --
6 42.48 60.10 34.89 34.89 53.13 35.90 $144.88 
7 49.50 52.42 37.86 37.86 45.29 34.96 145.36 
8 46.16 54.29 37.86 37.86 45.41 34.96 145.36 
9 43.38 60.76 37.86 37.86 46.66 34.96 145.36 
10 50.14 58.20 36.90 36.90 47.00 37.50 148.16 
11 50.21 57.24 35.90 35.10 47.94 38.28 159.56 
12 52.46 56.40 36.93 36.93 49.55 37.64 157.45 
13 36.46 54.29 37.86 37.86 45.92 33.91 148.36 
14 40.14 51.80 40.82 40.82 48.30 37.40 150.19 
15 49.42 52.22 41.28 41.28 48.72 37.82 150.61 
16 • • 52.30 43.32 — • • • 32.96 152.06 
17 • • 46.70 39.04 —— 42.44 33.82 150.99 
18 ** • 50.08 41.72 43.50 33.85 169.72 
19 w 50.08 41.72 —— 42.20 35.10 166.43 
20 44.43 52.82 38.00 38.00 49.25 36.12 149.89 
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Table 17 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
21 42.54 
22 40.47 
23 42.88 
24 42.03 
25 43.58 
26 37.29 
27 48.68 
28 45.37 
29 48.70 
30 47.19 
31 53.94 
32 55.11 
33 46.81 
34 40.66 
35 34.67 
36 36.53 
37 34.91 
38 39.74 
39 36.47 
40 50.32 
4l 49.51 
42 43.04 
43 42.49 
44 36.13 
45 39.83 
46 40.98 
47 31.67 
48 40.46 
49 38.17 
50 30.10 
51 32.60 
52 30.77 
53 34.69 
54 35.00 
55 33.10 
46.50 33.23 
47.73 35.21 
52.38 33.60 
50.70 33.14 
47.20 34.24 
45.40 40.96 
45.68 40.87 
45.28 38.10 
45.08 40.62 
52.38 34.07 
52.38 34.07 
52.38 34.07 
52.38 34.07 
50.39 33.94 
50.82 33.94 
48.83 28.44 
47.67 33.94 
51.93 33.94 
52.13 33.94 
49.58 31.62 
47.82 31.62 
45.58 31.74 
48.46 31.74 
51.44 30.08 
43.19 26.22 
46.85 30.48 
49.28 26.98 
48.78 27.27 
46.60 27.75 
43.58 28.23 
43.58 28.23 
43.58 28.69 
49.18 27.08 
50.81 31.09 
46.98 31.31 
44.35 
35.21 42.17 
33.60 43.30 
- - 34.52 
- - 43.43 
40.96 37.76 
40.87 36.54 
38.10 38.53 
40.62 36.34 
34.07 - -
34.07 • • 
34.07 —— 
34.07 — — 
33.94 40.48 
33.94 40.48 
28.44 38.06 
33.94 40.48 
33.94 40.48 
33.94 40.48 
31.62 - -
31.62 
31.74 —— 
31.74 —— 
30.08 —— 
26.22 - -
30.48 36.22 
26.98 38.44 
27.27 36.17 
27.75 38.06 
28.23 37.57 
28.23 37.57 
28.69 37.57 
27.08 38.61 
31.09 38.61 
31.31 38.93 
33.61 167.55 
35.50 160.71 
33.70 159.89 
29.39 159.95 
31.94 154.32 
36.68 146.84 
39-48 • — 
39.48 156.26 
39.48 — — 
32.67 --
32.67 * • 
32.67 —— 
32.67 — — 
31.85 —— 
31.85 --
32.12 • ee 
31.85 —— 
31.85 --
31.85 —— 
32.88 --
32.88 ee • 
31.55 — — 
33.18 mm. 
31.59 --
29.51 --
28.85 
31.66 — * 
32.37 --
33.17 — — 
33.52 156.78 
33.52 — • 
33.27 
32.92 
31.52 — 
31.97 
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Table 17 (Continued) 
Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
56 30.67 46.31 31.31 31.31 —— 31.52 
57 35.66 44.56 31.61 31.61 36.91 31.20 
58 30.90 45.91 31.61 31.61 31.52 
59 34.81 45.88 31.72 31.72 —— 32.91 
60 32.76 44.36 29.97 29.97 -- 32.84 
61 28.60 44.36 27.66 27.66 32.84 
62 26.43 44.36 29.84 29.84 • — 32.84 
63 20.62 30.67 21.62 17.42 — — 26.42 
64 19.34 24.87 19.99 16.71 — •  22.84 
65 14.91 23.71 13.56 12.35 " 19.44 
66 13.26 25.82 13.52 12.43 • — mm • 
67 16.41 21.63 14.56 13.22 —— --
68 18.73 41.56 31.26 31.26 — — 32.10 
69 16.82 19.72 14.34 17.19 17.80 19.78 
70 19.74 19.89 14.80 18.11 18.37 20.22 
71 27.93 41.50 29.06 29.06 34.82 32.78 
72 19.14 19.72 16.11 21.65 18.44 23.00 
73 27.63 41.50 30.18 30.18 36.12 31.63 
74 23.60 42.11 32.60 32.60 39.89 30.78 
75 14.47 33.52 19.81 18.83 28.10 — 
76 14.17 46.78 22.82 24.92 36.54 mm • 
77 10.86 43.26 16.61 19.40 30.28 — — 
78 20.66 43.15 27.16 26.05 30.25 25.55 
79 12.94 39.41 20.62 19.04 28.51 18.34 
80 26.12 43.33 32.60 32.60 39.04 33.29 
81 33.02 49.92 30.62 30.62 42.06 32.88 
82 35.55 49.92 30.62 30.62 42.06 30.09 
83 37.97 49.92 30.62 30.62 42.06 32.09 
84 31.30 39.94 24.87 32.63 35.67 25.42 
85 17.31 32.78 24.33 22.14 30.45 21.98 
86 21.07 37.43 24.02 23.86 31.33 22.14 
87 17.84 38.95 20.60 21.04 28.63 21.67 
88 10.90 22.66 17.17 17.22 21.71 19.53 
89 7.29 34.74 12.51 13.81 18.45 - -
90 34.96 36.94 29.89 27.83 37.31 33.29 
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Table 17 (Continued) 
Region Wheat Corn Oats Barley 
Grain 
Sorghum Soybeans Cotton 
91 21.36 40.50 17.30 16.00 35-86 31.64 
92 13.80 24.61 13.87 12.10 18.94 — — --
93 24.81 35*82 21.53 20.38 36.01 32.21 — — 
94 17.14 31.25 15.09 13.49 22.26 -- 82.09 
95 11.61 30.08 6.03 9.16 29.35 28.47 102.20 
96 13.13 15.10 8.09 11.37 17.13 • • 62.76 
97 12.16 28.26 7.08 10.30 19.38 20.04 68.86 
98 16.73 17.01 9.22 12.05 18.21 16.99 90.58 
99 12.30 12.66 8.39 12.05 18.21 -- 90.58 
100 16.95 18.71 12.77 14.66 28.69 24.14 77.80 
101 11.30 19.25 9.98 13.70 28.71 • • 105.08 
102 • • 21.68 18.04 17.89 29.10 —— 87.22 
103 14.93 17.44 16.97 16.09 22.45 — — 102.38 
104 9.18 98.ll 10.46 15.65 — — —— — 
105 12.36 108.60 20.49 13.94 -- -- — 
106 12.24 104.47 18.19 20.56 • • mm* 
107 16.07 i36.ll 27.13 18.4i WW —— --
108 18.60 79.43 25.94 16.14 —— --
109 8.47 26.55 11.81 21.84 21.29 —— —— 
110 11.75 48.83 18.71 12.62 38.96 - - --
111 5.56 30.81 12.79 12.62 25.16 WOT • * 
112 12.44 44.11 34.14 30.88 46.72 — —  171.81 
113 24.29 mtm 36.44 28.78 —— — — —— 
114 18.34 112.67 48.66 43.83 -- -- --
115 25.19 — 23.67 23.32 — -- - -
116 21.13 ee • 23.85 22.99 —— — • — —  
117 19.60 108.11 27.82 19.16 — --
118 13.05 104.22 18.19 20.56 -- " --
119 16.69 132.44 28.32 31.86 - - —- --
120 12.33 92.17 15.27 18.38 59.55 — - W  
121 11.24 71.81 10.73 18.28 29.16 mm * 234.82 
122 44.46 50.17 34.94 — 45.51 37.90 150.58 
123 42.04 52.70 37.27 37.27 49.85 38.62 151.06 
124 43.64 50.59 40.79 — 42.60 34.63 166.97 
125 50.76 50.48 33.09 -- 37*46 28.60 177.44 
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Table 17 (Continued) 
Region Wheat Corn Oats Barley 
Grain 
Sorghum Soybeans Cotton 
126 40.38 42.08 32.29 34.56 28.60 154.25 
127 46.68 46.18 33.03 35-75 28.60 156.18 
128 43.67 41.95 32.62 • * 37.86 28.60 148.70 
129 42.98 52.01 36.15 — —  36.86 28.60 162.35 
130 48.89 47.46 35.03 —- 36.82 28.60 160.53 
131 — — 42.95 31.67 •  —  35.57 28.97 152.93 
132 •  —  21.59 —  *  — —  28.88 •  •  107.90 
133 • •  25.82 10.08 28.46 24.32 94.18 
134 20.34 23.55 i5.ll 19.60 23.05 21.11 98.62 
135 26.51 40.37 24.00 21.49 35.47 23.71 98.28 
136 26.57 23.39 11.15 16.13 28.67 * • 58.70 
137 —  —  28.97 13.09 —  —  32.61 —  —  112.42 
138 14.84 17.76 7.10 12.09 22.26 — —  IOI.96 
139 12.11 12.58 8.28 12.19 18.00 80.20 
l4o 
— 40.15 17.79 27.15 40.49 37.44 217.52 
l4l 36.58 81.90 37.69 32.58 61.19 * — 265.78 
142 34.78 66.64 32.30 30.02 44.00 —  —  301.95 
143 26.13 77.81 22.23 22.12 41.83 275.21 
144 44.12 39.95 31.98 35.40 28.10 145.20 
Projecting linear trends on yields and costs leaves the South in 
about the same relative position to its competing sectors as is true today. 
It is conceivable that Southern agriculture could have a much faster rate 
of economic progress than is indicated by the estimations discussed above. 
Also, its position relative to the Corn Belt and Southwest may be different 
from that suggested by the simpler estimating techniques. 
Hence, a programming model was generated in which the input-output 
coefficients are reflective of an assumed state of advanced technology. 
Figure 5. Regions assumed to have identical production practices in the production of feed 
grains, soybeans and cotton, 1975; Model VII 
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Enterprise budgets developed in conjunction with the Federal-State coopera­
tive project S-42, "An Economic Appraisal of Fanning Adjustment Opportuni­
ties in the Southern Region to Meet Changing Conditions," were extremely 
useful. 
An attempt was made, in this advanced technology model, to simulate 
an agricultural industry in which the South would be using the same tech­
niques in producing com and other feed-grains as does the Com Belt. 
Thus, it is assumed that average farm size would be about equal for grain 
producing farms in the South and in the Com Belt. Therefore, it is as­
sumed that all production expenditures except expenditures for fertilizer 
and lime are equal between the two broad geographical areas compared. 
Variation in the input-output coefficients between producing regions comes 
from the amount of fertilizer and lime required and the response to these 
inputs. It is assumed that the economic optimum rate of fertilizer appli­
cation for given economic conditions is attained. 
The programming regions to which this comparison applies for the 
feed grain-soybean and soybean activities are indicated in Figure 5. The 
input-output coefficients for all other activities within these regions, 
as well as the input-output coefficients for all activities in the regions 
other than those specified in Figure 5 are the same as was used in the 
other programming models. The yield estimates used are presented in 
Table 14. 
The techniques of production were assumed equal between the geographi­
cal areas compared. Estimated per acre production expenses for the feed 
grains and soybeans are shown in Table 17. The costs in Table 17 apply 
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to all the regions indicated in Figure 5. 
Similar assumptions were made to place the South in a more competitive 
position with the Southwest with respect to cotton production. Again, an 
assumed level of advanced technology is estimated. The per acre production 
costs for cotton are shown in Table 17. The resultant yield estimates are 
given in Table 14. Figure 5 also indicates the programming regions for 
which the advanced technology cotton activity coefficients differ from 
the coefficients used in the other models. 
Profit Maximization Model 
The profit maximization problem assumes the same set of activity 
costs as was used in the cost minimization problems of Models I through 
VI. The model differs, however, in the objective row or functional and 
in the nature of the inequalities on the demand restraints. 
As is shown in equation (7), the objective is to maximize the net 
revenues or profits. The net revenue coefficients are derived from the 
per acre cost and yield estimates of the previously discussed models. The 
net revenue estimate for the i-th activity in the r-th programming region 
is derived as: 
Br -^,75 P= * C75,r (56> 
where 
R* = the net return for the i-th crop in the r-th programming region, 
r 
y* = per acre yield of the i-th crop within the r-th programming 
r>75 region for 1975» 
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P* = assumed price of the i-th crop in the s-th state in which the 
s r-th programming region lies, and 
C* = per acre cost of producing the i-th crop in the r-th program-
ming region in 1975* 
The profit maximizing model assumes ten different price levels for 
the products produced to correspond with the ten different sets of demands. 
The demands are representative of the estimated quantities demanded at 
various price levels. The methods used in their derivation are discussed 
in Chapter III. Table 9 presents the quantities demanded in each region 
for the basic quantities assumed from which the other quantities were de­
rived. Table 10 presents the aggregate quantities demanded of each prod­
uct for each of the Models VIII-A through VIII-J together with the esti­
mated prices of these products at the quantities assumed. One can derive 
the quantities demanded by consuming region for each empirical model in 
Model VIII by adjusting the quantity demanded in each consuming region by 
the same proportion as the aggregate quantity demanded is changed in going 
from one empirical model to the next. 
For each set of demands there exists a different functional or ob­
jective row—the price change in going from one set of demands to another 
causes farm product prices to change too. Thus, the Pj^ in equation (56) 
varies depending upon the level of demand assumed. The level of P* in 
turn affects the magnitude of the net revenue estimate, r£. 
The net revenues of the producing activities in the lUU programming 
regions for the ten price levels are not presented in tabular form as 
such. The yield and cost estimates on which they are based are presented 
in Tables 12 and 15, respectively. Table 10 presents the national average 
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product price levels corresponding to the ten sets of demands. In Table 
18 are the United States average price relatives for each state. 
The state price is used for all producing regions within that state. 
The United States average price multiplied by the price relative estimates 
of the relevant crop and state gives the state average price. This is the 
P* in equation (56). 
s 
Transfer Activities 
For each consuming region there exists the possibility of transferring 
wheat into feed grains to help meet the feed grain demand. Of course, this 
transfer will occur only if wheat is a cheaper source of feed based upon 
per unit production and transportation costs. 
This activity was designed to replace the wheat for feed activities 
in the Heady-Egbert Models (67). One can place various costs on this 
transfer activity. For the programming Models I through VI, zero costs 
were assumed. That is, wheat would be transferred into feed grains if 
its per unit production costs plus transportation costs were less than 
that for feed grains. 
In Model VII, the advanced technology model, a national average price 
for wheat of $1.80 per bushel and an average price of com of $1.07 per 
bushel was assumed in deriving the cost elements for the wheat to feed 
grain transfer activity. The prices for the consuming regions correspond­
ing to these national average prices were found by use of the price rela­
tive indexes of Table 18. 
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Table 18. Wheat, corn, soybean and cotton prices by consuming region 
indexed as relatives to the United States average prices and 
regional prices of other feed grains expressed as relatives to 
regional com prices; based on 1957-61 average price data 
Grain 
Wheat Com Oat/ Barley/ Sorghum/Soybean Cotton 
Consuming Price Price Com Com Com Price Price 
Region Index Index Index Index Index Index Index 
1 111.0 142 60 66 — — 108 — • 
2 100.0 120 57 74 — — 99 • — 
3 103.0 122 58 78 85 100 95 
4 103.5 112 62 85 92 100 97 
5 99.0 110 68 -- 87 95 92 
6 103.0 111 80 «•  • m» 98 101 
7 101.0 111 66 78 83 98 99 
8 97.0 95 62 82 84 101 — — 
9 97.0 98 62 80 —— 101 — — 
10 101.0 97 60 77 -- 103 --
11 108.0 84 61 96 m mm 99 e» e 
12 98.0 99 58 92 — — 96 —— 
13 100.0 93 60 84 90 100 —— 
14 98.0 99 61 79 83 99 — — 
15 99.0 98 59 76 84 103 --
16 98.0 106 61 76 87 99 99 
17 98.0 112 63 70 79 97 98 
18 100.0 108 58 72 79 93 99 
19 100.0 109 56 69 78 92 96 
20 101.0 97 62 73 84 93 - -
21 99.0 97 57 75 86 95 • • 
22 106.0 90 50 83 -- 95 —— 
23 103.0 84 58 90 92 94 —— 
24 93.5 119 47 61 -- -» --
25 93.0 105 58 76 -- " - -
26 95.0 103 63 69 79 — * — — 
27 100.0 135 58 71 72 — — 107 
28 95.5 144 54 67 - - -- --
29 101.0 123 52 67 -- --
30 103.0 135 49 69 " — -
31 104.0 131 54 73 83 — 109 
l4l 
Non-zero transfer costs were also assumed for the profit maximization 
models. The transfer costs used for each objective row vary in proportion 
to the wheat to feed grain price spread assumed by that particular row. 
Again, the price relatives of Table 18 were used together with the wheat 
and feed grain prices assumed at the national level to derive the transfer 
cost coefficients. 
Wheat-feed grain price differences in the profit maximizing models 
are somewhat less than historical price records indicate. Thus, we are 
assuming that the support prices for wheat and feed grains will move closer 
together in the future if price support operations do remain. By assuming 
lower wheat-feed grain price differences the wheat price is less than the 
feed grain price in some consuming regions due to the local supply and 
demand conditions. In this case, the transfer cost works as a revenue in 
that it is profitable to shift wheat into feed grains so long as the other 
costs, conditions and demand restraints will allow. The wheat-feed grain 
price spread used for each objective row of the profit maximizing model is 
found by comparing the national average prices of wheat and feed grains 
in Table 18. 
Transportation Activities 
There exists a potential of 31 x 30 = 930 transportation activities 
for each of the three final demand categories transported. Some of these 
possibilities can be ruled out on purely physical grounds. For example, 
an activity transporting oil meals from consuming region 29 would be 
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meaningless. In other cases a product may be produced within a given 
consuming region, but the probabilities of that region ever becoming an 
exporting region would be unlikely. By eliminating possible transportation 
activities in this manner, care must be taken so as to not restrict to the 
model one's preconceived ideas about product movements. Historical trans­
portation movements are a valuable guide, but a least cost solution may 
call for a seemingly unorthodox transportation activity. 
A total of 1,348 transportation activities were defined. This total 
included 459 wheat transportation activities, 459 feed grain transportation 
activities and 430 oil meal transportation activities. 
The rates used are the 1962 "flat" railroad rates for the products in 
question. The points of trade, i.e., the points within each consuming 
region from which all importing or exporting is assumed to occur, were 
selected and the rates were furnished by the Interstate Commerce Commission 
together with the cooperation of the Agricultural Adjustments Branch, Farm 
Production Economics Division, United States Department of Agriculture.^  
Not all of the transportation activities used were specified in the 
list given to the Interstate Commerce Commission. Rates for activities 
defined in addition to those for which the actual rates were obtained 
were interpolated from the actual rate data. 
The transportation costs used by the programming models are presented 
in Table 19. These rates are the charges per hundredweight of product 
between the consuming regions specified. For oil meals the price quoted 
in Table 19 is the price per 100 feed units. It is necessary to leave the 
P^rivate communication, September, 1962. 
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/100 
feed units) 
19 2 88.0 
20 2 115.0 115.0 --
21 2 111.5 111.5 65.5 
22 2 124.0 124.0 77.5 
23 2 121.5 116.0 --
24 2 163.O 163.O — 
25 2 158.0 158.0 — 
26 2 135.0 135.0 - -
4 3 35-2 35-2 20.5 
5 3 59.6 59.6 32.0 
6 3 93.9 78.5 — 
7 3 48.6 48.6 29.5 
8 3 60.0 60.0 36.5 
9 3 52.5 52.5 32.0 
10 3 60.0 60.0 — 
11 3 92.0 92.0 59.5 
12 3 — 43.5 
13 3 95-0 95.0 56.O 
14 3 89.5 78.5 52.0 
15 3 79.0 79.0 48.0 
16 3 -- — 47.5 
17 3 — — 36.5 
18 3 — — 97.5 
19 3 — —  — 84.5 
20 3 119.0 119.0 
68.0 21 3 115.5 115.5 
22 3 128.0 128.0 79.0 
23 3 125.5 120.5 — 
24 3 167.0 167.O --
25 3 162.0 162.0 --
26 3 139.0 139.0 — 
3 4 35.2 35-2 20.5 
5 4 26.0 26.0 --
6 4 54.7 44.0 — 
7 4 — 
68.0 
20.5 
8 4 102.0 27.0 
9 4 102.5 78.5 26.5 
10 4 118.0 93.5 - -
145 
Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cvt.) (cents/cwt.) (cents/100 
feed units) 
11 4 143.0 111.5 44.0 
12 4 — — — 
13 4 119-5 91.0 37-5 
14 4 111.0 77.0 33.0 
15 4 114.0 89.5 32.0 
16 4 • — - - 30.0 
17 4 — — — 26.0 
18 4 — — 
19 4 — — — 
20 4 140.5 117.5 — 
21 4 l6l.O 138.0 — 
22 4 170.0 147.0 59.0 
23 4 156.5 130.0 — 
24 4 209.0 186.0 — 
25 4 187.5 164.5 — 
26 4 160.5 137.5 — 
3 5 59.6 55.6 32.0 
4 5 26.0 24.8 — 
6 5 57.3 46.2 — 
7 5 33.2 31.7 13.5 
8 5 92.5 66.0 24.5 
9 5 93.5 76.5 27.0 
10 5 IO8.5 91.5 — 
11 5 127.0 102.0 37.5 
12 5 — --
13 5 103.0 87.0 32.5 
14 5 95.0 67.0 29.5 
15 5 104.5 87.5 27.0 
16 5 — — 35.0 
17 5 — — 16.0 
18 5 — -- — 
19 5 
124.5 
--
— 
20 5 107.5 33.0 
21 5 145.0 128.0 37-5 
22 5 154.0 137.0 51.5 
23 5 140.5 120.0 — 
24 5 193.0 176.0 - -
25 5 171.5 154.5 — 
26 5 144.5 127.5 — 
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/100 
feed units) 
3 6 93.8 79.9 — 
4 6 54.7 44.8 14.5 
5 6 57.3 47.0 15.0 
7 6 82.4 69.3 23.0 
8 6 107.0 75.0 30.5 
9 6 107.5 85.5 50.0 
10 6 123.0 100.5 --
11 6 148.0 111.5 45.5 
12 6 — — 
13 6 124.5 91.0 38.0 
14 6 116.0 77.0 — 
15 6 119.0 96.5 33.0 
16 6 -- —— 28.5 
17 6 — 21.5 
18 6 -- — 47.5 
19 6 — — 46.5 
20 6 145.5 117.5 38.0 
21 6 166.0 138.0 44.5 
22 6 I75.O 147.0 61.0 
23 6 161.5 130.0 — 
24 6 214.0 186.0 — 
25 6 192.5 165.5 — 
26 6 165.5 137.5 — 
3 7 48.6 45.4 
4 7 38.1 36.2 21.5 
5 7 29.9 28.7 15.0 
6 7 82.4 68.1 • W 
8 7 63.5 45.0 12.5 
9 7 73.5 57.0 17.5 
10 7 88.5 73.0 — 
11 7 103.0 84.5 —— 
12 — - - — 
13 7 79.0 70.0 26.0 
14 7 71.0 50.0 18.5 
15 7 74.0 60.5 17.5 
16 7 « — 18.5 
17 7 — — 19.0 
18 7 — — — 
19 7 — — — 
20 7 100.5 90.5 --
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! I I ! £&£ i 9» !S I SÎSSRS ! i Iâ ! ! i ! ! i ! 
O O O lAiA <M oo t— 4- O O IA u\H(*">cno\ir\ irvvo ont—CM H H O iao 
SSRSS Â I ! iîi ! RIRAS K I 
H H M r4 r4 r| H CVJ H 
O O I/NO ITvlA ON IAIr\ vx> 4 O IAIA ITN l/\-d* -* O ITvVO POCOC^CVJ Vû VO ITN ON UN 
3§4®is ài i 5 i l$£âp 
H H rl H rl rl rl H H <H rl rl CM H 
c— t— c— C— C— t— 00 00 CO 00 00 00 00 00 CO CO CO 00 00 CO CO 00 CO CO CO CO 00 CO 00 00 CO ON ON OX OX 0\ CT\ o\ 
Si 818?ayts t-o.33y95 53 38<381 K?aSti as, 
148 
Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/100 
feed units) 
14 9 50.0 45.2 38.5 
15 9 50.7 50.7 29.5 
16 9 71.2 68.6 28.0 
17 9 -- — — 33.0 
18 9 103.5 89.5 — —  
19 9 78.2 78.2 —  —  
20 9 78.8 78.8 •  —  
21 9 81.1 81.1 
22 9 92.8 89.2 • • 
23 9 88.6 85.3 —  • 
24 9 131.5 124.3 — —  
25 9 104.4 98.8 « •  —  
26 9 95.2 91.5 — —  
29 9 171.9 171.9 —  —  
30 9 165.3 165.3 - -
4 10 •  —  • • 55.5 
5 10 — - - 50.0 
7 10 — - — — 39.5 
8 10 39.4 36.9 22.5 
9 10 37.1 34.8 22.5 
11 10 86.9 79.9 43.5 
12 10 55.5 56.1 30.5 
13 10 80.9 76.3 45.5 
14 10 55.3 55.3 41.5 
15 10 53.5 49.8 28.0 
16 10 76.7 76.4 61.5 
17 10 —— « 47.5 
18 10 124.0 100.5 95.5 
19 10 98.1 79.9 82.5 
20 10 93.8 77.3 57.0 
21 10 95.6 78.7 57.5 
22 10 102.4 82.8 72.5 
23 10 97.2 77.2 • — 
24 10 154.7 124.4 — —  
25 10 123.7 100.3 — —  
26 10 118.5 97.1 — •  
29 10 201.1 172.7 • «• 
30 10 193.0 165.8 — — 
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/100 
feed units) 
3 11 83.4 81.1 *  —  
5 11 — - — — 43.0 
7 11 —  —  —  —  47.0 
8 11 91.6 74.7 28.0 
9 11 - - - - 35-5 
10 11 —  —  — —  
12 11 57.2 46.1 •  *  
13 11 49.7 40.0 18.5 
14 11 84.0 68.2 27.5 
15 11 74.3 60.1 28.0 
16 11 —  —  — —  46.5 
17 11 — —  —  —  60.0 
18 11 — —  — —  —  —  
19 11 - - - - - -
20 11 92.3 75.2 —  •  
21 11 81.6 70.6 32.5 
22 11 75.3 60.9 — —  
23 11 70.5 56.9 — —  
24 11 104.1 92.4 —  —  
25 11 102.9 84.9 - -
4 12 • • 60.0 
5 12 - - - - 49.5 
7 12 —  —  - - 40.0 
8 12 53.0 53.0 32.0 
9 12 62.0 62.0 37-5 
10 12 55.5 55.5 - -
11 12 — —  - - 19.5 
13 12 42.5 36.0 21.5 
14 12 62.0 62.0 35.0 
15 12 36.0 36.0 15.0 
16 12 — —  — *  39.0 
17 12 —  —  —  •  48.5 
18 12 •  —  — *  68.0 
19 12 - - 46.0 
20 12 —  - - - 35.5 
21 12 63.0 63.0 35.0 
22 12 76.0 76.0 43.5 
23 12 73.5 68.0 
24 12 114.5 114.5 - -
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cvt.) (cents/cvt.) (cents/100 
feed units) 
25 12 110.0 110.0 - -
26 12 87.0 87.0 — 
3 13 95.0 95.0 56.0 
5 13 103.0 87.0 37.0 
7 13 79.0 70.0 27.5 
8 13 58.4 50.4 23.5 
9 13 73.5 73.0 38.5 
11 13 49.7 40.0 — — 
14 13 62.5 45.5 16.O 
15 13 38.5 34.4 18.5 
16 13 61.7 60.5 33.5 
17 13 — 
67.5 
34.0 
18 13 93.0 54.5 
19 13 68.5 47.0 — — 
20 13 66.0 53.0 24.5 
21 13 60.7 48.9 23.5 
22 13 97.4 79.8 — 
23 13 82.2 66.7 — — 
2k 13 118.2 118.7 
25 13 103.5 85.5 — «• 
26 13 97.6 79.9 --
29 13 151.0 119.0 --
30 13 151.0 119.0 --
3 14 89.5 76.5 
k 14 — — 45.5 
5 14 — — —  34.0 
7 14 —— — 26.0 
8 14 -- — 33.0 
9 14 — — 38.5 
10 14 61.0 56.0 — 
11 14 52.5 52.5 27.5 
13 14 62.5 45.5 l6.0 
15 14 47.5 42.5 l6.0 
16 14 59.0 43.5 25.0 
17 14 — -- 32.0 
18 14 — 40.0 
19 14 79.5 73.5 —— 
20 14 59.0 53.0 18.0 
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/100 
feed units) 
21 14 62.5 56.5 24.0 
22 14 89.O 89.O 45.5 
23 14 76.O 72.5 --
24 14 — -- — 
25 14 — — — 
26 14 79-5 73.5 — 
27 14 130.5 124.5 — 
3 15 79.0 77.5 48.0 
4 15 -- — 50.0 
5 15 — 
60.5 
39.0 
7 15 74.0 30.5 
8 15 47.5 51.0 20.5 
9 15 50.7 50.7 29.O 
11 15 74.3 60.1 28.0 
12 15 36.O 36.O 16.5 
13 15 38.5 34.4 18.5 
14 15 47.5 42.5 16.O 
16 15 56.5 48.5 33.5 
17 15 — 
68.0 
38.5 
18 15 83.5 57.5 
19 15 69.O 59.0 40.0 
20 15 80.0 67.0 33.0 
21 15 88.9 72.4 33.5 
22 15 104.8 86.8 49.5 
23 15 101.3 83.3 — 
24 15 116.5 107.7 — 
25 15 105.5 88.0 — 
26 15 105.4 87.7 — 
30 15 167.0 129.5 — 
3 16 •e m» mm mm 38.5 
5 16 — — 25.O 
7 16 — — 
63.5 
19.0 
8 16 63.5 32.5 
9 16 78.5 70.5 38.5 
10 16 84.5 76.5 --
11 16 92.0 75.5 45.0 
12 16 — * — — 
13 16 68.0 6l.O 32.5 
Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/lOO 
feed units) 
14 16 59-0 43.5 24.0 
15 16 56.5 48.5 32.5 
17 16 • • —  —  16.0 
18 16 54.0 54.0 26.0 
19 16 59.0 43.5 — — 
20 16 72.0 43.0 25.0 
21 16 82.5 54.0 38.5 
22 16 119.0 IIO.5 —  • »  
23 16 99.0 86.0 — »  
26 16 91.0 91.0 — —  
27 16 123.5 123.5 " 
3 17 65.7 61.0 * • 
4 17 40.2 38.0 — —  
5 17 26.3 24.8 12.5 
6 17 74.9 61.4 « 
7 17 -- -- 18.5 
8 17 75.5 71.0 26.0 
9 17 76.5 81.5 30.5 
10 17 91.5 96.5 
11 17 111.5 98.5 55.0 
12 17 -- —  —  
13 17 87.5 83.O 31.0 
14 17 79.5 64.0 29.5 
15 17 76.5 72.0 26.0 
l6 17 36.1 32.8 15.5 
18 17 97.5 75.5 29.5 
19 17 105.3 81.6 --
20 17 109.0 104.5 30.5 
21 17 129.5 125.O 33.0 
22 17 137.5 134.0 77.5 
23 17 125.0 117.0 -*• 
24 17 167.6 167.6 
25 17 182.8 162.2 —— 
26 17 129.0 124.5 - -
27 17 147.5 133.5 — —  
29 17 194.6 182.5 — —  
30 17 202.2 189.6 --
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/lOO 
feed units) 
3 18 — —  97.5 
5 18 —  —  —  —  44.5 
7 18 —  —  •  — 39.5 
8 18 95.5 81.5 64.0 
9 18 103.5 89.5 70.5 
11 18 114.5 114.5 52.0 
12 18 —  •  — — —  —  
13 18 93.0 67.5 45.0 
14 18 82.5 54.0 29.5 
15 18 83.5 68.0 47.5 
16 18 62.0 62.0 22.5 
17 18 —  —  -«• 29.5 
19 18 70.5 52.5 —  —  
20 18 89.5 67.0 36.5 
21 18 93.0 79.0 42.5 
22 18 114.0 130.0 81.0 
23 18 116.5 98.5 —  —  
24 18 163.5 149.0 — —  
25 18 146.5 132.5 — —  
26 18 108.5 108.5 - -
8 19 • —  —  55.5 
9 19 -- -- 43.5 
11 19 -- - - 51.5 
13 19 75.5 48.0 33.5 
14 19 —  —  21.0 
15 19 69.0 59.0 36.0 
16 19 mém 18.0 
17 19 —  —  26.0 
20 19 58.0 46.0 13.0 
21 19 75-5 54.0 23.5 
22 19 126.5 117.5 39.5 
23 19 99.0 86.0 --
24 19 145-5 136.5 - -
25 19 129.0 120.0 »<• 
26 19 74.5 74.5 — -
27 19 105.5 79.0 28.0 
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/lOO 
feed units) 
4 22 — —  • — 92.5 
5 22 — —  - - 88.5 
7 22 — — —  —  77.0 
8 22 104.0 92.9 70.0 
9 22 — » —  - 75.5 
11 22 75.3 60.9 29.5 
12 22 99.4 81.5 — —  
13 22 97.4 79.8 52.0 
14 22 89.0 89.O 45.5 
15 22 104.8 86.8 49.5 
16 22 —  —  - - 76.0 
17 22 —  —  — —  84.5 
18 22 —  *  98.5 
19 22 126.5 117.5 78.5 
20 22 101.2 83.1 64.0 
21 22 88.9 72.4 75-5 
23 22 41.8 33.6 — —  
24 22 94.7 77.3 — —  
25 22 88.0 71.6 — —  
26 22 98.O 80.2 
4 23 • w • • 89.5 
5 23 - - 83.5 
7 23 - - - - 70.0 
8 23 - - - - 58.5 
9 23 —  —  — — 64.0 
11 23 20.5 56.9 28.0 
13 23 82.2 66.7 30.0 
14 23 76.0 72.0 45.0 
15 23 101.3 83.3 38.5 
16 23 - - - - 51.0 
17 23 —  —  - - 79.5 
18 23 102.0 102.0 66.0 
19 23 99.0 85.5 49.0 
20 23 88.6 72.1 35.5 
21 23 - - 33.5 
22 23 4l.8 33.6 23.0 
24 23 101.1 82.8 —  —  
25 23 67.3 51.4 — —  
26 23 85.3 69.3 - -
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cvt. ) (cents/cvt.) (cents/100 
feed units) 
7 24 —  —  WW 96.5 
8 24 w w  w w  86.0 
11 24 104.1 87.7 67.5 
12 24 117.0 117.0 •  —  
13 24 118.2 118.2 73-5 
14 24 131.1 325.5 78.0 
15 24 — —  w w  80.5 
16 24 —  —  - - 96.5 
17 24 —  —  — —  110.0 
19 24 w w  —  - 80.5 
20 24 108.0 108.0 67.5 
21 24 105.3 87.6 67.5 
22 24 94.7 77-3 39.5 
23 24 101.1 83.3 —  —  
25 24 86.5 70.2 - -
26 24 103.7 85.6 — »  
27 24 - - w w  103.5 
28 24 87.0 87.0 WW 
29 24 60.0 60.0 WW 
30 24 75.0 75.0 WW 
31 24 134.0 108.5 WW 
7 25 • • • 63.5 
8 25 — —  —  —  69.0 
11 25 102.9 85.5 48.0 
13 25 103.7 85.5 39.5 
14 25 105.5 88.0 52.5 
15 25 105.0 88.0 47.5 
16 25 - - — —  40.5 
17 25 - - • - 63.5 
18 25 - - - - 54.5 
19 25 129.0 120.0 41.5 
20 25 82.7 67.1 35.5 
21 25 81.2 65.9 29.5 
22 25 74.9 60.8 58.0 
23 25 76.8 62.2 WW 
24 25 86.5 70.3 w w  
26 25 53.8 43.3 w w  
27 25 40.0 
28 25 134.0 80.0 w w  
30 25 134.0 80.0 WW 
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Table 19 (Continued) 
Exporting 
Region 
Importing 
Region Wheat 
(cents/cwt.) 
Feed 
Grains 
(cents/cwt.) 
Oil 
Meals 
(cents/lOO 
feed units) 
7 26 59.5 
8 26 OTOT — — 66.5 
11 26 104.6 86.6 40.5 
13 26 97.6 79.9 34.5 
14 26 79.5 73-5 34.5 
15 26 105.4 87.7 42.5 
16 26 MOT 34.5 
18 26 — •  47.0 
19 26 74.5 74.5 — — 
20 26 77.5 62.8 23.5 
21 26 64.7 52.2 19.0 
22 26 98.0 80.2 45.0 
23 26 85.3 69.3 MOT 
24 26 103.7 85.6 
25 26 53.8 43.3 —— 
27 26 104.0 85.9 — —  
28 26 87.5 47.0 --
8 27 • OT •  •  91.0 
9 27 -- — 100.0 
11 27 -OT -- 88.5 
13 27 130.0 130.0 73.5 
14 27 123.8 123.8 73.5 
15 27 • OT -- 80.5 
16 27 110.0 95.0 88.5 
17 27 -- -- 102.0 
19 27 109.0 85.0 --
20 27 103.0 95.0 54.0 
21 27 105.0 105.0 67.5 
22 27 -- -- 73.5 
24 27 145.5 136.5 --
25 27 104.3 87.8 —— 
26 27 104.0 85.9 —— 
28 27 125.5 80.0 MOT 
31 27 56.5 56.5 - •  
7 28 • OT •  •  91.5 
8 28 — —  •  OT 91.5 
11 28 -- 79.5 
13 28 155.5 140.0 73.5 
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cvt.) (cents/cvt.) (cents/lOO 
feed units) 
l4 28 165.5 145.5 84.0 
15 28 -- —— 80.5 
16 28 — - —— 91.5 
18 28 — — — — 97.5 
20 28 134.0 85.5 67.5 
21 28 134.0 85.5 67.5 
22 28 145.5 120.0 87.5 
23 28 145.5 120.5 — — 
24 28 87.O 65.O — — 
25 28 134.0 100.5 — — 
26 28 87.5 47.0 — — 
27 28 125.5 81.5 30.0 
29 28 68.5 68.5 --
31 28 -- -- 78.0 
8 29 — — — * 91.5 
11 29 -- 63.5 
13 29 151.0 119.0 80.5 
14 29 -- -- 72.5 
15 29 -- 96.5 
16 29 -- —— 110.0 
17 29 -- -- 98.5 
18 29 -- 97.5 
19 29 — — — - 67.5 
20 29 134.0 85.5 67.5 
21 29 134.0 85.5 --
22 29 134.0 106.5 48.5 
23 29 134.0 99.0 — — 
24 29 60.0 60.0 — — 
25 29 134.0 100.5 
27 29 134.0 81.5 71.0 
31 29 -- -- 42.5 
7 30 — W • • 96.5 
8 30 « -- 91.5 
11 30 -- -- 67.5 
13 30 151.0 119.0 73.5 
14 30 -- 79.0 
15 30 167.0 129.5 80.5 
16 30 -- — 96.5 
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Table 19 (Continued) 
Exporting Importing Feed Oil 
Region Region Wheat Grains Meals 
(cents/cwt.) (cents/cwt.) (cents/lOO 
feed units) 
18 30 98.5 
19 30 —  —  —  —  80.5 
20 30 134.0 85.5 67.5 
21 30 134.0 85.5 67.5 
22 30 134.0 • 97.0 58.0 
23 30 134.0 99.0 —  *  
24 30 75.0 75.0 — —  
25 30 134.0 100.5 —  —  
27 30 134.0 81.5 99.5 
29 30 34.5 34.5 " 
31 30 - - - - 73.0 
7 31 ™ — 96.5 
8 31 - - - - 91.5 
11 31 145.0 119.0 73.5 
13 31 151.0 119.0 73.5 
14 31 - - —  —  70.5 
15 31 167.0 129.5 80.5 
16 31 « - - 80.5 
17 31 -- — —  92.0 
18 31 134.0 81.5 82.0 
19 31 134.0 92.0 75.0 
20 31 134.0 85.5 67.5 
21 31 134.0 85.5 67.5 
22 31 145.5 120.0 57.5 
23 31 145.5 120.5 
24 31 134.0 113.5 --
25 31 134.0 108.5 —  »  
26 31 134.0 85.5 —  —  
27 31 56.5 56.5 50.5 
30 31 78.5 78.5 *• 
i6o 
cost quoted In this form so as to he atle to quote one transportation 
cost for "both soybeans and cottonseed. Table 20 indicates the points of 
origin and destination within each consuming region. The transportation 
cost estimates are based on the distances and rates between these points. 
Now that the methods of obtaining the data essential to the program­
ming models are described, the influence of each of these factors upon 
the regional production and trade patterns will be shown. Chapter V con­
cerns itself with the results of the cost minimizing models and Chapter VI 
discusses the results of the profit maximization models. 
Table 20. Points of origin and destination of shipments, by consuming re­
gion 
Consuming Region Point of Transportation Origin or Destination 
1 
2 
3 
4 
5 
Boston, Massachusetts 
Binghamton, New York 
Richmond, Virginia 
Augusta, Georgia 
Montgomery, Alabama 
6 Tallahassee, Florida 
Nashville, Tennessee 
Indianapolis, Indiana 
Columbus, Ohio 
7 
8 
9 
10 Lansing, Michigan 
11 
12 
13 
14 
15 
Minneapolis, Minnesota 
Madison, Wisconsin 
Des Moines, Iowa 
Jefferson City, Missouri 
Peoria, Illinois 
16 
17 
18 
19 
20 
Little Rock, Arkansas 
Jackson, Mississippi 
Austin, Texas 
Oklahoma City, Oklahoma 
Abilene, Kansas 
l6i 
Table 20 (Continued) 
Consuming Region Point of Transportation Origin or Destination 
21 Kearney, Nebraska 
22 Bismark, North Dakota 
23 Pierre, South Dakota 
24 Helena, Montana 
25 Casper, Wyoming 
26 Denver, Colorado 
27 Phoenix, Arizona 
28 Salt Lake City, Utah 
29 Seattle, Washington 
30 Bend, Oregon 
31 Fresno, California 
162 
CHAPTER V. SOLUTIONS TO COST MINIMIZATION MODELS 
The empirical Models I through VII have the common objective of 
determining the optimal pattern of agricultural production and product 
shipments that satisfies all of the regional demands at the least possi­
ble cost. For each model the production and shipment patterns differ. 
By comparing the results of several models one can see the impact of 
certain factors on the interregional economies. For example, a compari­
son of the regional production and product movement patterns as given in 
Models I and II will indicate the effects of a 10 per cent increase in 
real per capita income on the agricultural sectors considered. 
Before embarking on a discussion of the programmed results, between 
model comparisons and their economic significance, it may be well to re­
view the assumptions underlying the major coefficients of each model. 
The assumptions are summarized in Chapter II. 
Model I 
The regional land use patterns as prescribed by Model I are given in 
Table 21 and the geographic representation of this production is shown in 
Figure 6. The sixth column of Table 21 indicates the amount of land within 
each programming region that is not necessary for production. The idle 
land is found primarily in the South Atlantic states of South Carolina 
and Georgia, in the Delta states of Mississippi and Louisiana, in Kentucky, 
Tewteesee, Southern Indiana and Illinois, Eastern Ohio, Eastern Kansas 
and Oklahoma, Southwestern Missouri, South Dakota and Southeastern Montana. 
Table 21. Summary of land use by programming region as given by the solution to Model I 
Program­ Land in Land in Equilibrium Rent/A 
ming Land in Feed Feed Land in Land in Land Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Idle Land Land Land 
Soybeans 
—— 000 A —— 
1 602.6 2.36 0 
2 2,422.0 IO.58 — — 0 
3 598.0 26.72 —  —  0 
4 331-5 22.33 — —  0 
5 312.3 5.69 — - 0 
6 877.5 16.44 0 0 
7 335.1 0 0 0 
8 430.8 2.73 0 0 
9 1,952.3 8.49 0 0 
10 470.7 0 0 0 
11 336.8 0 0 0 
12 4,673.4 0 0 0 
13 50.0 282.2 2.70 0 0 
14 289.2 289.1 0 0 1.26 
15 140.5 0 0 0 
16 59.9 448.1 0 35.16 0 
17 190.4 0 0 0 
18 544.2 544.2 0 0 0.21 
19 188.4 1,745.9 0 0 0 
20 140.9 0 0 0 
Table 21 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
362.0 
562.2 
1,025.2 
1,210.1 
329.4 
5.794.6 
337.3 
746.5 
1,453.8 
5,889.1 
1.398.7 
59.7 
Equilibrium Rent/A 
Land in Land Total Cotton Soybean 
Cotton Idle Land Land Land 
2,381.0 0 0 0 
1,223.6 0 0 0 
651.4 192.9 0 6.11 0 
311.9 0 0 0 
398.8 1.05 38.74 0 
29.4 212.9 0 0 0 
1,069.0 0 — — 0 
7.2 281.0 0 3.12 0 
0.78 — — 0 
593.3 0 — - 0 
4l4.8 0 0 
1,161.6 0 • w 0 
3.89 — —  0 
829.5 0 —— 0 
24.08 
— 
0 
1.63 0 
16.56 —  •  0 
13.03 —— 0 
14.02 — — 0 
332.5 0 -- 0 
Table 21 (Continued) 
Program- Land in Land in 
ming land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
41 260.1 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
46 1,891.0 
47 2,059.4 1,132.5 3,192.0 
48 
49 
50 754.6 
51 
52 4,546.3 
53 1,690.1 
54 2,225.9 
55 9.352.1 
56 1,596.2 
57 2,739.7 
58 1,931.5 
59 758.7 „  ^ Q 
60 1,065.7 1,065.8 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2,056.6 
993.8 
1,717.9 
1,471.1 
1,802.7 
2,225.9 
1,229.2 
0 0 
0 • • 0 
6.62 w — 0 
18.02 • — 0 
5.74 0 
3.05 • ee 0 
10.34 — -* 0.24 
0 —  —  0 
0 *» — 0 
8.32 0 0 
0 0 
10.40 —  —  0 
7.92 — —  0 
0 — —  0.27 
4.45 - - 0 
0 0 
0.98 — —  0 
9.12 *  —  0 
6.76 —  —  0 
2.06 • • 0.14 
Table 21 (Continued) 
Program- Land in Land in 
m-irig Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
6l 
62 
63 
64 
65 
66 
67 
68 
69 
70 
2,311.5 
1,747.0 
—— 000 A —— 
1,512.7 1,512.7 
193.9 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
48.6 
346.2 
1,836.2 
436.3 
969.8 
297.8 
3,137.2 
1,950.5 
2,302.6 
58.1 
1,950.4 
914.5 
969.9 
2,302.7 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1.43 1.62 
1,308.3 0 0 
5.91 0 
2,011.7 0 0 
5,846.1 0 0 
120.3 0 
4,021.6 0 — *» — 
100.4 0 0 
1,751.0 0 —  — —  
3,917.5 0 0 
1,382.4 0 0 
917.5 0 0 
464.7 0 0 
0.53 7.57 
6.31 —  - -
7.96 1 • • 
5.81 • • • 
914.4 0 4.23 
7.14 0.71 
0.19 4.25 
Table 21 (Continued) 
Program- Land in Land in 
mi ng Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
81 
82 
83 
84 
85 1,579.8 
86 
87 2,186.5 
88 5,440.5 
89 3,310.9 
90 
91 
92 2,518.5 
93 
94 1,701.1 
95 961.1 
96 1,827.0 
97 1,330.4 
98 200.8 
99 
100 1,252.9 
— 000 A — 
565.5 
1,762.9 
220.7 
200.8 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
880.3 
425.3 
1,693.2 
1,452.8 
1,262.9 
1,231.7 
1,005.6 
883.2 
1,095.4 
745.7 
34.4 
447.8 
2,617.6 
497.1 
0 — — 0 
0 —— 0 
0 —— 0 
0 — — 0 
2.09 0 
0 mm * 0 
0 — «• 0 
8.18 * am 0 
9.38 — —  
0 - w  0 
0 
2.33 —— 
0 — * 
1.56 35.55 
16.80 169.13 0 
9.83 47.06 
12.50 118.97 0 
5.09 0 4 
8.00 0 
12.14 24.14 
Table 21 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
101 97.6 
102 
103 
104 3,809.7 
105 336.0 
106 
107 
108 21.7 
109 2,508.8 
110 
111 222.0 
112 318.9 
113 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
—— 000 A -— 
293.1 
917.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2.4 13.70 7.66 
249.6 8.72 43.80 
496.1 16.59 60.65 
1.65 —— 
1,777.3 0 - -
419.0 0 
415.0 0 — — 
509.3 0 — —  
5.59 —— 
407.7 0 — 
47.2 
5.76 
1.29 13.99 
1,729.7 0 «•«* 
0.67 — W 
446.7 0 — — 
24.74 
12.72 
17.23 
10.57 
33.01 
Table 21 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
973-5 
—— 000 A — 
315.2 
121.4 
53.2 
86.7 
115.3 
140.6 
69.1 
10.7 
22.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
799.8 21.77 42.74 — — 
209.1 0 0 0 
1,041.4 0 0 0 
402.9 0 0 0 
1,366.1 0 0 0 
1,520.8 0 0 0 
607.7 1,273.8 0 25.05 0 
15.5 0 0 0 
2.36 0 0 
152.7 148.5 0 6.42 0 
28.2 0 0 
11.4 1.92 20.95 — — 
405.4 495.5 0 39.68 0 
86.7 0 0 13.63 
115.2 0 0 2.62 
40.0 177.3 0 9.93 • w 
599.4 12.78 75.44 — — 
46.2 7.16 13.00 — — 
9.2 5.17 43.85 --
200.7 12.87 151.11 --
Table 21 (Continued) 
Program- Land in Land in Equilibrium Rent /A 
mi «g Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
—— 000 A -— 
1U1 223.2 0 0 
142 295.6 527.7 19.92 60.04 
143 97.8 63.3 35.83 16.32 
144 2.0 49.0 0 5.06 0 
Total 49,492.2 61,685.6 11,101.2 16,435.7 11,122.0 74,118.6 
Figure 6. Regional production pattern for Model I (each dot represents 200,000 acres) 
1 
jix::ïï 5 
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Soybean-Feedgralns-* 
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In all, 74,118,600 acres that are included in the model are not necessary 
to achieve the required production at the least possible cost. This repre­
sents a retirement of about 45.5 million acres in addition to that already 
retired by the Soil Bank in i960. 
Although many local residents may disagree, the land retirement pat­
tern follows, for the most part, one's preconceived ideas about the marginal 
areas of agricultural production. In the South Atlantic, Delta and Appa­
lachian states, the economic explanation for the land retired is one relat­
ing to the structure of agriculture in these areas. The projections of 
current trends in per acre production costs and yields to 1975 seem to 
imply that these areas will still be tied to their present structure of 
small farms, which lead to high costs and possibly inferior management. 
The location of these areas at considerable distances from market centers 
may also contribute to their non-competitiveness. 
Similarly the areas of Eastern Ohio, Kansas, Oklahoma and Southwestern 
Missouri are often considered the marginal areas with respect to feed grain 
production. The physical limitations of the land in these regions may be 
a partial explanation to the retirement of land here. The rolling hills, 
characteristic of most of the land in these areas, makes farming costly 
relative to the farming of land that is flatter. 
Most of the land that is typically in wheat that is retired is found 
in the Dakotas and Montana. Yield variability due to weather extremes 
which leads to lower average yields probably contributes toward making 
these Northern Plains states lose out to their competitors in the Southern 
Plains in supplying the nation's wheat. 
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In general, the production of the various crops follows the expected 
pattern. Feed grain production is concentrated in the Corn Belt, soybean 
production is found in the South and in the fringes of the Corn Belt, and 
cotton production is allocated to the Delta states, Texas, Arizona and 
California. Wheat is produced in the Southern and Central Plains, Northern 
Montana, the Pacific Northwest and in California and Arizona. One may he 
surprised to find wheat in California and Arizona and not in the Northern 
Plains and feed grains in Southern Texas and not in Southern Illinois, 
Indiana and Eastern Ohio. These production patterns are undoubtedly due 
to the special aspect of the study. When transportation costs are consid­
ered more of the products seem to "be raised nearer their point of consump­
tion, if land is available. Many studies of comparative advantage and 
interregional competition have ignored this spacial aspect and results 
have indicated greater centralization of production of specific crops with­
in specialized areas. 
The last three columns in Table 21 give the imputed equilibrium rents 
to each land class for the programming regions. These are the shadow 
prices on the land disposal activities in the forward simplex solution on 
the prices one would use in solving the "dual." These imputed land prices 
represent opportunity costs. That is, if another acre of land were avail­
able in region one for feed grain production, the required feed grain pro­
duction could be attained at a savings of $2.36. 
The derivation of these equilibrium rents can be seen. The com 
equivalent yield of feed grains in programming region one is 53*253 bushels 
per acre. The price per com equivalent bushel in consuming region two 
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(the consuming region within which programming region one lies) is $1,055* 
This price was given as a shadow price on the feed grain demand restraint 
for consuming region two given in Table 22, the discussion of which is 
presented subsequently. Multiplying the yield times price, 53*253 " 1*055 = 
$56.18. Then, subtracting from this revenue figure the cost per acre of 
the feed grain activity in programming region one, $56.18 - 53.80 = $2.38,^ 
gives the land rent in programming region one. 
In similar manner, the equilibrium rent on land in programming region 
39 is due to the wheat activity. The wheat yield in this region is 51*4 
bushels per acre and the equilibrium price on wheat in consuming region 
eight is $0,982 per bushel. Multiplying 51.4 * 0.982 = $50.47 less $36.47, 
the cost per acre of wheat, gives $14.00, the land rent. In the multiple 
product programming region 4? the land rent is due to the wheat activity. 
The wheat yield in region 47 is 48.7 bushels and the equilibrium price in 
consuming region 14 is $0,863 per bushel. Then, 48.7 * O.863 = $42.03, 
less the per acre cost of growing wheat, $31.67, equals $10.36. Thus, 
the feed grain-soybean activity was not restricted by the amount of land 
available in region 47» There also exists an equilibrium rent on soybean 
land in region 47 since soybeans occupy all of the land available for 
their production. Since the soybean activity uses both soybean land and 
total land, for every acre soybeans increase in production in region 4? 
wheat production must decrease by one acre. Therefore, the equilibrium 
rent on soybean land is the difference between the value of production above 
costs for soybeans and wheat. We saw above that the land rent of total 
?The small difference between $2.36 in Table 21 and the $2.38 here 
is due to rounding. 
Table 22a. Regional wheat demands, production within consuming regions, imports, exports and 
transfers, Model 1 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Peed Grain Imports Exports librium 
Region ment Region Transfer Quantity Prom Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu. ) (mil.bu.) (mil.bu.) ($/bu.) 
1 9,633-3 9,633.3 15 1.37 
2 138,810.4 138,810.4 8,15,21 1.31 
3 18,452.7 1,529.6 15,293.1 15 1.34 
4 1,529.6 1,529.6 15 1.28 
5 6,552.6 6,552.6 20 1.40 
6 -43.0 43.0 I.29 
7 12,596.4 12,596.4 
54,193.9 
1.23 
8 8,005.2 62,199.1 
30,983.5 
2 0.98 
9 30,983.5 11,20 1.12 
10 11,546.7 11,546.7 1.12 
11 67,739.0 69,344.9 1,605.9 9 0.88 
12 21,072.8 21,072.8 21 1.02 
13 10,006.4 10,006.4 21 1.01 
14 46,134.0 46,134.0 O.83 
15 35,280.3 100,295.6 65,012.1 1,2,3,4 0.86 
16 -152.4 36,392.5 
52,763.3 
36,544.9 17 1.07 
17 57,048.9 4,285.6 16,19 1.28 
18 187,369.1 127,882.4 59,486.7 19 
75,707.8 
l.l4 
19 21,988.4 101,486.8 3,790.7 17,18 0.71 
20 79,495.2 351,161.5 235,727.4 35,930.1 5,9 0.65 
21 15,222.8 104,605.7 10,612.8 78,769.6 2,12,13 0.64 
22 7,171.3 28,301.9 21,130.7 0.82 
23 1,055.0 1,055.1 0.88 
Table 22a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu. ) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
24 -7,728.0 85,968.3 16,842.6 76,847.6 28,29,30 0.53 
25 -552.0 522.7 1,074.6 0.77 
26 5,697.2 72,432.2 66,735.0 0.62 
27 -5^8.5 24,098.2 10,448.5 
4,777-2 
14,197.7 31 0.85 
28 9,912.1 5,135.4 24 1.05 
29 105,433.8 111,730.0 40,845.1 34,551.7 24 O.89 
30 59,329.2 45,433.5 23,621.5 37,518.8 24 O.98 
31 12,314.7 46,367.8 48,248.7 14,197.7 27 1.19 
Table 22b. Regional feed grain demands, production within consuming region, imports, exports and 
transfers, Model I; in feed unitsa 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price0 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/bu.) 
1 4,013.4 4,013.4 9 1.11 
2 11,146.7 6,350.4 4,796.4 8,9,15 1.06 
3 6,624.6 5,879.6 744.9 9 1.08 
4 5,991.4 267.4 5,724.0 8 1.13 
5 3,211.5 3,211.5 8,14 1.12 
6 1,152.0 1.4 1,150.6 13 1.15 
7 3,440.4 1,178.0 2,262.4 15 0.97 
8 8,456.3 15,674.7 7,218.7 2,4,5 0.74 
9 5,360.9 11,985.5 6,624.7 1,2,3 O.78 
10 2,408.1 2,408.1 0.81 
11 8,945.9 8,946.0 O.67 
12 8,102.4 5,963.1 2,139.3 13,15 0.83 
13 21,890.6 24,494.6 2,604.3 6, ,12 O.63 
14 6,750.8 9,079.7 2,328.9 5 0.74 
15 14,372.3 19,638.3 5,265.9 2,7,12 0.63 
16 1,864.3 1,864.3 20 0.83 
17 4,608.1 4,608.1 20 1.02 
18 4,812.0 4,812.1 0.80 
19 119.4 119.4 0.63 
20 953.1 7,425.4 6,472.4 16, ,17 O.58 
Table 22b (Continued) 
Con­
suming 
Region 
Demand 
Require­
ment 
(000 T) 
Production 
Within 
Region 
(000 T) 
Wheat-
Feed Grain 
Transfer 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Equi­
librium 
Price* 
($/bu.) 
21 4,762.0 6,418.4 334.3 1,990.7 31 0.57 
22 665.6 665.6 0.73 
23 3,018.5 3,018.3 O.69 
24 530.5 530.5 0.47 
25 33-9 33.9 O.69 
26 476.4 536.9 2,102.2 2,162.6 28,31 0.55 
27 329.1 329.1 
26 
O.76 
28 447.4 447.4 O.83 
29 1,286.6 1,286.6 0.79 
30 744.1 744.1 O.87 
31 5,225.7 1,519.8 3,705.8 21,26 1.06 
aA ton of feed units is a com equivalent ton. 
^Price given is the price of a com equivalent bushel. 
Table 22c. Regional oil meal demands, production with consuming region, imports and exports, 
Model I; in feed units8. 
Cotton-
Soybean seed 
Price Price 
($/bu.) ($/T) 
1 892.1 892.1 21 I.25 
2 3,389.5 3,389.5 11,15,21 I.27 
3 1,240.9 1,240.9 15 1.28 32.54 
4 794.8 319.4 475.5 13 1.16 29.20 
5 1,016.8 1,016.8 1.04 28.03 
6 270.4 13.6 256.8 19,21 l.ll 28.00 
7 741.8 219.4 522.4 15 1,240.9 3 1.06 27.92 
8 1,026.0 1,026.0 11,13 1.05 
9 1,176.7 76.6 1,100.1 11 1.13 
10 411.0 411.0 15 1.14 
11 656.5 3,225.7 2,569.2 2,8,9,12 0.83 
12 715.2 715.2 11 0.98 
13 1,323.5 2,767.2 
1,004.5 
1,443.8 4,8 0.87 
14 1,012.0 7-5 21 0.95 23.15 
15 1,635.3 5,153.5 3,518.1 2,3,7,10 0.92 
16 426.7 355-9 70.8 18 0.99 25.60 
17 3,534.6 3,534.6 18,21 
16,17 
1.02 25.91 
18 1,516.1 259.0 1,847.1 590.0 0.79 20.61 
19 452.2 311.2 158.9 18.0 6 0.75 20.83 
20 506.6 506.6 0.95 
Con- Demand Soybean Cottonseed 
Burning Require- Production Production 
Region ment Within in Imports Exporte 
(000 T) Region Region Quantity From Quantity To 
V ' (000 T) (000 T) (000 T) (000 T) 
aA ton of feed units is a corn equivalent ton. 
Table 22c (Continued) 
Con- Demand Soybean Cottonseed Cotton-
suming Require- Production Production Soybean seed 
Region ment Within in Jjiports Exports Price Price 
fooo Region Region Quantity From Quantity To /*/>... \  / * / m \  
1000 T' (000 T) (000 T) (000 T) (000 T) t$/bUe' (*/T) 
21 478.1 8,202.5 7,724.3 _b 0.77 
22 25.8 150.5 124.7 24 0.97 
23 101.7 102.2 1.02 
24 124.7 124.7 22 1.27 
25 55.4 55.4 21 0.99 
26 232.7 232.7 21 0.91 
27 4l4.6 336.1 78.5 21 1.29 33-33 
28 194.4 194.4 21 1.29 
29 264.3 264.3 21 1.29 
30 181.6 181.6 21 1.29 
31 616.3 400.0 217.3 21 1.29 34.40 
bShips to regions 1,2,6,14,17,25,26,27,28,29,30 and 31. 
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land due to the wheat activity is about $10.34. Region 47 has a soybean 
yield of about 38.0 bushels per acre and the equilibrium price for soybeans 
in consuming region 15 is $0.92 per bushel. Then, 38.0 • O.92 = $34.96, 
and subtracting per acre production costs of $24.38 we have, $10.58. Now, 
the rent on total land was $10.34 and $10.58 - 10.34 = $0.24, the equilib­
rium rent on soybean land. In other words, an additional acre of soybean 
land in region 47 would be worth only twenty-four cents since to procure 
this acre from the given stock of land available would require a correspond­
ing reduction in wheat acreage. Of course, if the additional soybean land 
could be added to the current quantity of land available, its value then 
would be $10.58 per acre or the price of land for wheat $10.34 plus $0.24, 
the amount by which the land price for soybeans exceeds that for wheat. 
Thus, we see that the equilibrium land rents are opportunity costs in 
an economic sense. They are the value of the economic advantage over the 
next best alternative. Therefore, for regions having idle land, the oppor­
tunity cost for any land in that region is zero. An equilibrium rent could 
be computed for each activity in the final solution. All of these activi­
ties would have positive rents. But, for any activity not in the solution, 
the equilibrium rent is negative. For a marginal producing region, such 
as region 40 where some of the land is used but not all is required, the 
rent is zero. The rents for activities are not specified in Table 21, but 
one can readily check in most cases to which activity the rent can be 
attributed. 
The optimal production and distribution pattern given by the solution 
to the model is, then, the perfectly competitive solution. Pricing is on 
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the margin so that utilized activities have positive rents and activities 
not utilized have negative rents. 
In Table 22 and Figure ^ we have information about the sources of 
Q 
origin to satisfying a given regional demand. Figure 7 also depicts the 
product movements. 
Within any given consuming region the demand requirements can be met 
either by production within that region or imports into the region. The 
region may also have more production within it than it requires and the 
possibility for exports to other consuming regions exists. Also, for the 
wheat enterprise, wheat may be transferred into feed grains to help meet 
the feed grain requirements at a lower cost. 
The last column of Table 22 gives the equilibrium price of the prod­
uct in question. The price of $1.37 per bushel of wheat in consuming re­
gion one represents the equilibrium price for wheat in that region. The 
equilibrium price is the supply price (cost per unit of production) in the 
highest cost programming region supplying the consuming region in question. 
We see from Table 22 that the wheat demand in consuming region one is met 
by imports from consuming region 15. From the same column in Table 22 we 
see that the wheat price in region fifteen is $0.86 per bushel. From 
Table 19 in Chapter IV we find that it costs about $0,504 per bushel to 
ship wheat from region 15 to region one. Hence, $0.86 + 0.504 = $1,364, the 
equilibrium price of wheat in region one. Now, one may ask, how is the 
price of wheat in consuming region 15 determined. 
®When referring to the tables and figures dealing with the regional de­
mands, product movement and equilibrium prices, the reference is pointed at 
all three tables or figures (a, b and c) in the set unless otherwise stated. 
X=16842.6 X=21130l8 
X= 1074.6 
X> 10612.8 
X=23672TZ4 2BZZ5 X=66735u0 
X=3790l7 
<Ed 
« lot„U»l transfers of Vheat to tee, ^  <-**-
Wl». ^«egfonal flows of 
Figure 7c. Interregional flows of oil meals (thousands of tons of feed units), Model I 
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In the discussion about Figure 1 in Chapter II ve stated that the 
equilibrium price for a product in any consuming region is the cost of 
supplying that product to that region. This cost of supplying the product 
may be the cost per unit of production in the highest cost producing re­
gion. Or, the cost of supplying the product may include the cost of pro­
duction in the highest cost producing region plus the cost of transporting 
the product from one consuming region to another. Finally, the cost of 
supplying a product may contain a third element: the per unit opportunity 
cost of producing that product. 
An example of each may be illuminating. First, the equilibrium price 
of wheat in consuming region 20 is $0.65 per bushel. From Table 21 we see 
that producing regions 85, 87, 88 and 89 are all active in producing wheat. 
The cost per bushel of producing wheat in producing regions 85, 87, 88 and 
89 is $0.58, O.65, O.37, and 0.28, respectively. The highest cost produc­
ing region is region 87 and the cost per bushel of $0.65 equals the con­
suming region equilibrium price of $0.65. By looking closely at Table 21 
we could have known this without these calculations. Of the four program­
ming regions producing wheat only region 87 has any idle land. Hence, 
it is the "marginal" region in terms of supplying the wheat demand in 
consuming region 20. Since the wheat demand was met in region 20 before 
all of the land in producing region 87 was used, the land in this produc­
ing region has no opportunity cost. Additional land in producing region 
87 would be of zero value for further wheat production. Thus, the equilib­
rium price of wheat in consuming region 20 is the "real cost" of producing 
wheat in producing region 87, the "marginal" region. On the other hand, 
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if more land were available in producing region 89 for wheat production 
it would be worth $9«38 per acre. To put it another way, producing region 
89 can produce wheat at a cost of 37 cents per bushel less than region 87. 
The opportunity cost per bushel ($9*38 + 25.6 = 0.37) in region 89 is $0.37. 
Consuming region five imports all of its wheat from region 20. The 
equilibrium price in consuming region five is $1.40 which is the cost of 
producing wheat in producing region 87 (or the equilibrium price of wheat 
in consuming region 20) plus the cost per bushel of transporting wheat 
from consuming region 20 to consuming region five, $0.65 + 0.747 = $1.397• 
Now, for an example of an equilibrium price that contains all three ele­
ments of supply cost: the real cost of production, the cost of transporta­
tion and a per bushel opportunity cost. Our original question of how the 
price of wheat in consuming region 15 is determined demonstrates this case. 
Producing region 47 is the only producing region in consuming region 15 
supplying wheat. The cost per bushel of producing wheat in producing 
region 47 is $31*67 • 48.7 = $0.65* Table 21 indicates that there is no 
idle]anfl in producing region 4? and that the imputed land rent in this 
region is $10.34 per acre. This is to say that an additional acre of land 
in producing region 4? would lower the total cost of producing the require­
ments of the products in question by $10.34. The per acre opportunity 
costs of $10.34 means a per bushel opportunity cost of $0.21 for wheat in 
producing region 47, $10.34 * 48.7 = 0.21. Thus, the equilibrium price 
of wheat in consuming region 15 is the real cost of producing a bushel of 
wheat in region 4? of $0.6$ plus the opportunity cost per bushel of 0.21 
or $0.86. 
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Then, the equilibrium price of wheat in consuming region one contains 
the three elements of supply cost. There is the real cost of producing 
wheat in producing region 47 (within consuming region 15 ) of $0.65 per 
"bushel. Also,an opportunity cost for wheat in producing region 47 of 
$0.21 per bushel is included. Finally, the cost of transporting a bushel 
of wheat from consuming region 15 to consuming region one of $0,504 enters. 
Adding the three elements, $0.65 + 0.21 + 0.504 = $1,364, the approximate 
equilibrium price of wheat in consuming region one.9 
Another peculiar price relationship exists in consuming region 24. 
The region started with a "surplus" of wheat since the "white area" pro­
duction was greater than the regional requirements. In addition, more 
wheat was produced by regions 104 and 105. The equilibrium wheat price 
is determined by the per bushel production cost in region 105 since it 
is marginal. It is the cost per acre of $12.36 divided by the yield of 
23.4 bushels or $0.53 per bushel. The entire feed grain demand in con­
suming region 24 is met by the wheat to feed grain transfer activity. 
Therefore, the feed grain equilibrium price is also a function of the 
cost of producing wheat in region 105. The equilibrium price of feed 
grains given by the solution is $0.47 per bushel. The attainment of this 
price can also be demonstrated. A bushel of wheat which costs $0.53 to 
produce is equivalent to 1.125 bushels of com in feed value. The feed 
grain price is expressed in corn-equivalent bushels; therefore, the price 
of com is $0.53 t 1.125 = $0.47. 
^Again in deriving these price relationships, the small differences 
are due to rounding. 
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Also, the price of wheat and feed grains in consuming region six 
bears attention. The region started with a "surplus" of wheat and no 
producing activity to produce more wheat was defined; i.e., the area in 
Florida which is represented by producing region 16 does not have a his­
torical record of wheat production. The portion of Florida outlying pro­
ducing region l6 does have a historical record in producing wheat and it 
typically produces more wheat than is required in consuming region six. 
Thus, with no wheat activity possible the question is raised as to how 
the price of wheat in consuming region six is ascertained. Table 22 indi­
cates that feed grain is transported from consuming region 13 to consuming 
region six and the price of feed grains is $1.15 per bushel. Consuming 
region six, then, faced with an initial surplus of wheat chooses to dispose 
of it through the wheat to feed grain transfer activity and the price set 
on wheat is the price of wheat relative to the price of feed grains, or 
$1.15 • 1.125 =1.29. If the price of wheat were any higher, say $1.31 
per bushel, it would be cheaper for consuming region six to obtain all of 
its feed grains from consuming region 13 and dispose of its surplus wheat 
in another way. 
It is also interesting to note the derivation of the feed grain price 
in a consuming region such as 11 where only feed grain-soybean activities 
are active in supplying the feed grain demand requirements. We see from 
Table 22 that the equilibrium price is $0.67 per bushel. Producing regions 
60 and 6l produce feed grains in the feed grain-soybean activity to meet 
the requirements. In producing region 60, 90.2 per cent of the output of 
the feed grain-soybean activity is feed grains; hence, 90.2 per cent of 
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the per acre activity cost is attributable to feed grains. The feed grain 
cost is then, $34.70 • .902 = $31.30. The com equivalent yield of feed 
grains is 50.12 bushels per acre. Therefore, the cost per bushel of feed 
grains is $0,625. Also, we see that total land was restricting so that 
an opportunity cost exists. The per acre opportunity cost of $2.06 when 
divided by the feed grain yield of 50.12 gives a per bushel opportunity 
cost of 0.042. Adding the cost of production and the opportunity cost, 
$0,625 + 0.042 = $0,667, the equilibrium price of feed grains in consum­
ing region 11. A similar operation could be performed for producing re­
gion 6l to derive the equilibrium price of feed grains in consuming region 
11. 
Table 22 gives the regional demands and the mode of satisfying these 
demands and the interregional grain movements are specified together with 
the equilibrium prices of the final demand products by consuming region. 
Figure 7 la a picture of the product movement pattern as specified by 
Model I. The figure also indicates the magnitude of the wheat to feed 
grain transfers, if relevant, as does Table 22. 
The prices given for feed grains are the prices per com equivalent 
bushel. The price of each individual feed grain would vary depending 
upon the producing region from which the equilibrium price is based. This 
variation is due to the different feed grain rotations implied for each 
programming region as well as the individual feed grain price differentials 
between programming regions. The approximate price of each of the individ­
ual feed grains can be found by using the relationship between the individ­
ual grain prices and the feed grain equivalent price as expressed in Table 9. 
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Model II 
Model II differs from Model I only in regard to the assumption about 
the level of consumer income. The income level assumed for Model II rep­
resents an increase by 10 per cent over the level assumed for Model I. 
Thus, by comparing the results of these two models we can see the effects 
of to Increase in real per capita income on the optimal regional produc­
tion and distribution pattern of the products under consideration. 
In Table 6 we see that the aggregate quantity of wheat required de­
creases slightly between Models I and II. This is to be expected due to 
the often postulated negative income elasticity for wheat products. Tables 
7 and 8 show slight increases in the requirements of feed grains and oil 
meals. Comparing Tables 21 and 23 as well as Figures 6 and 8 we can see 
the affect of these changes upon the optimal regional production pattern. 
Looking first at the wheat production pattern as shown in Table 23 
we see that producing regions 14 and 127 are brought into wheat production 
while wheat production in producing regions 13 and 77 was discontinued. 
Adjustments in the acreages of wheat for producing regions that are in 
wheat production in both Models I and II also occur. The major change 
in the transportation pattern for wheat is that consuming region 4 be­
comes self-sufficient in wheat and no longer exports this product. 
Next, looking at the impact of an increase in income of the location 
of feed grain production, we see that producing regions 30 and 77 produce 
most of the additional requirements. Region 30 is a new feed grain pro­
ducing region and region 77 utilizes the land that was used for wheat 
Table 23. Summary of land use by programming region as given by the solution to Model II 
Program­ Land in Land in Equilibrium Rent/A 
ming Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
-— 000 A —— 
1 602.6 2.51 mm • 0 
2 2,422.0 10.73 — — 0 
3 598.0 26.92 — —  0 
4 331.5 22.51 — 0 
5 312.3 5.86 — — 0 
6 877.5 16.63 0 0 
7 335.1 0 0 0 
8 430.8 2.86 0 0 
9 1,952.3 
470.7 
8.65 0 0 
10 0 0 0 
11 336.8 0 0 0 
12 4,673.4 0 0 0 
13 332.2 2.80 0 0 
14 48.7 289.2 240.4 0 0 1.44 
15 140.5 0 0 0 
16 59.9 448.1 0 35.23 0 
17 190.4 0 0 0 
18 544.2 544.2 0 0 0.21 
19 321.3 1,613.0 0 0 0 
20 140.9 0 0 0 
21 2,381.0 0 0 0 
22 1,223.6 0 0 0 
23 345.2 651.4 209.7 0 6.22 0 
Table 23 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 562.2 
26 1,238.1 
27 
28 
29 329.4 
30 593.3 
31 
32 
33 5,738.2 116.1 
34 
35 337.3 
36 746.5 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,435.3 
41 259.4 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
311.9 
398.8 
29.4 
1,069.0 
7.2 281.0 
4l4.8 
1,161.6 
829.5 
295.9 
2,057.3 
993.8 
0 0 0 
1.07 38.83 0 
0.08 0 0 
0 0 
0 3.20 0 
0.95 — 0 
0 —— 0 
0 —— 0 
0 0 
4.10 — 0 
0 • — 0 
24.26 — 0 
1.81 — 0 
16.76 -- 0 
13.25 — 0 
14.26 — 0 
0 —— 0 
0 — 0 
0 —— 0 
6.79 — 0 
18.20 —— 0 
5.96 — 0 
Table 23 (Continued) 
Program- Land in Land in 
mi rig Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 1,891.0 
47 1,922.0 1,269.9 3,192.0 
48 
49 
50 754.6 
51 
52 4,546.3 
53 1,690.1 
54 2,225.9 
55 9,352.1 
56 1,660.3 
57 2,739-7 
58 1,931.5 
59 758.7 „ „ n 
60 1,065.7 1,065.8 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 197.0 
66 1,764.6 
67 
68 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
3.25 0 
10.57 0.25 
1,717.9 0 —— 0 
1,471.1 0 —— 0 
8.50 0 0 
1,802.7 0 —- 0 
10.57 —— 0 
8.14 - - 0 
2,225.9 0 0.47 
4.63 0 
1,165.1 0 0 
1.15 0 
9.12 0 
6.91 0 
2.09 0.29 
1.46 —— 1.78 
1,308.3 0 0 
5.98 0 
2,011.7 0 0 
5,843.0 0 0 
102.7 0 —— 
4,021.6 0 —— — — 
100.4 0 0 
Table 23 (Continued) 
Program- land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
69 
70 
71 
72 48.5 
73 3,180.5 59-2 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 914.5 
79 969.8 969.9 
80 2,302.6 2,302.7 
81 
82 
83 
84 
85 1,579.8 
86 575-0 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 0 — — — 
3,917.5 0 0 
1,382.4 0 0 
917.6 0 0 
420.3 0 0 
0.73 7.58 
6.46 
-  — -
8.12 -
6.07 • 
914.4 0 4.48 
7.28 0.78 
0.43 4.21 
1,231.7 0 0 
1,005.6 0 0 
883.2 0 0 
1,095.4 0 0 
2.16 0 
736.2 0 0 
0.06 0 
8.24 0 
9.44 1 — • w 
447.8 0 0 
Table 23 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A — 
91 
92 2,518.5 
93 
94 1,701.1 
95 891.1 1,832.9 
96 1,827.0 
97 1,330.4 
98 200.8 200.8 
99 220.7 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 392.3 
106 
107 
108 24.0 
109 2,508.8 
110 
111 222.0 
112 318.9 
113 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
880.3 
425.3 
1,693.2 
1,452.8 
1,262.9 
2.4 
249.6 
496.1 
2,617.6 
497.1 
47.2 
1,721.0 
419.0 
415.0 
507.0 
407.7 
1,749.7 
0 
2.34 
0 
1.57 
16.81 
9.83 
12.51 
5.10 
8.01 
12.15 
13.71 
8.73 
16.60 
1.65 
0 
0 
0 
0 
5.69 
0 
5.84 
1.36 
0 
35.59 
169.27 
47.11 
119.07 
0 
0 
24.18 
7.71 
43.86 
60.74 
0 
4.60 
14.01 
Table 23 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375-7 
121 973.5 
122 
123 
124 
125 
126 
127 26.2 
128 330.7 
129 121.4 
130 
131 
132 
133 
134 
135 
53-2 
86.7 
115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
446.7 
799-8 
607.7 
152.7 
11.4 
405.4 
209.1 
l, o4i.4 
402.9 
1,366.1 
l,520.8 
1,247.6 
148.5 
28.2 
495.5 
86.7 
115.2 
0.67 
0 
24.74 
12.72 
17.23 
10.57 
33-24 
21.89 
0 
0 
0 
0 
0 
0 
0.02 
2.38 
0 
0 
1.92 
0 
0 
0 
42.76 
0 
0 
0 
0 
0 
25.14 
0 
0 
6.50 
0 
21.02 
39.75 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
13.91 
2.84 
Table 23 (Continued) 
Program- land in Land in Equilibrium Rent/A 
mi rig land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land land Land Land 
Soybeans 
—— 000 A — 
136 40.0 177.3 0 9.97 
137 140.6 599.4 12.79 75.53 
138 69.1 46.2 7.16 13.06 
139 10.7 9.2 5.17 43.92 
l4o 22.3 200.7 12.88 151.29 
l4l 223.2 0 0 
142 295.6 527.7 20.21 59.94 
143 97.8 63.3 36.07 16.25 
144 2.0 49.0 0 5.14 
Total 49,194.8 62,879.5 11,281.9 16,638.7 11,122.0 72,838.4 
Figure 8. Regional production pattern for Model II (each dot represents 200,000 acres) 
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production in Model I to produce feed grains in Model II. No change occurs 
in the location of the feed grain-soybean activity other than the acreage 
adjustments in the "marginal" producing regions. The same is true for the 
soybean activity, only acreage adjustments occur in the "marginal" produc­
ing regions of Model I. 
An indication as to the noncompetitiveness of the cotton activity 
with respect to supplying the oil meal requirements can be seen by this 
comparison of Models I and II. Model II requires the same amount of cotton 
lint as does Model I. Model II does require more oil meals than Model I, 
but the additional oil meal requirements are met by increases in the acre­
ages of the feed grain-soybean and soybean activities with no increase in 
the acreages of cotton. The inclusion of the cotton lint demand into the 
analysis makes cotton a competitive crop, however. 
An increase in income of 10 per cent requires about another one mil­
lion acres of land to produce the product requirements. Total idle land 
is 72,838.4 thousands of acres in Model II as compared to 74,118.6 thousands 
of acres in Model I. 
A comparison of the equilibrium prices for wheat in Models I and II 
as shown in Tables 22a and 24a, respectively, indicates regional price 
changes that are almost negligible. Also, the changes in the imputed land 
rents in Tables 21 and 23 are not very marked. Similarly, for feed grains 
and oil meals, the equilibrium prices do not change to any great extent. 
This analysis does little more than support current knowledge about the 
relatively minor importance of income on the aggregate demand for farm 
products. The changes as shown by this interregional model are minor 
Table 24a. Regional wheat demands, production vithin consuming regions, Imports, exports and 
transfers, Model II 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
1 9,633.3 9,633.3 15 1.37 
2 138,633.1 138,633.1 15,8,21 1.32 
3 18,426.9 18,426.9 15 1.34 
4 1,525.5 1,525.5 
6,552.6 
1.28 
5 6,552.6 14,20 1.40 
6 -43.0 43.0 1.29 
7 12,011.5 12,011.5 1.23 
8 7,985.9 62,199.1 
30,846.5 
54,213.2 2 0.99 
9 30,846.5 11,20 1.13 
10 11,515.2 11,515.2 1.12 
11 67,584.5 69,344.9 1,760.4 9 0.89 
12 21,061.6 21,061.6 21 1.03 
13 9,982.3 
8,381.2 
9,982.3 21 1.01 
14 46,020.0 55,713.3 1,312.1 5 O.83 
15 35,195.7 93,598.9 58,403.2 1,2,3 0.84 
16 -152.4 38,171.0 
16,19 
38,323.4 17 I.07 
17 57,048.2 4,285.6 52,762.8 1.28 
18 187,287.4 126,129.7 
3,956.8 
61,157.7 19 1.14 
19 21,933.0 101,486.8 75,597.0 17,18 0.71 
20 79,304.0 352,095.9 238,465.4 34,326.5 5,9 O.65 
Table 24a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu. ) (mil.bu.) (mil. bu.) (mil.bu.) ($/bu.) 
21 15,185.9 104,605.2 4,298.6 85,120.7 2,12,13 O.65 
22 7,154.0 28,586.3 21,432.3 0.82 
23 1,052.3 1,052.4 0.88 
24 
-7,754.7 87,277.9 17,182.5 77,850.1 28,29,30 0.53 
25 -553.3 578.0 1,131.3 0.77 
26 5,673.4 60,739.2 55,065.8 O.63 
27 -549.8 24,097.7 10,6l8.4 14,029.1 31 0.86 
28 9,883.0 5,135.0 4,748.0 24 1.05 
29 105,378.8 111,727.1 41,303.4 34,955.1 24 0.89 
30 59,472.6 45,432.0 24,106.4 38,147.0 24 O.98 
31 12,281.8 46,365.6 48,112.9 14,029.1 27 1.20 
Table 24b. Regional feed grain demands, production within consuming region, imports, exports 
and transfers, Model II, in feed units8. 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price13 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/bu.) 
1 4,064.5 4,064.5 9 1.11 
2 11,346.2 6,350.4 4,995.9 8,9,15 1.06 
3 6,727.2 5,879.6 847.6 9 1.08 
4 6,077.0 314.8 5,762.2 8 1.13 
5 3,251.9 3,251.9 8,14 1.12 
6 1,168.4 1.4 1,167.0 13 1.15 
7 3,519.9 1,178.0 2,341.9 15 O.98 
8 8,598.6 15,675.0 7,076.4 2,4,5 0.75 
9 5,446.9 13,058.7 7,611.9 1,2,3 O.78 
10 2,471.1 2,471.2 0.81 
11 9,037.4 9,037.5 O.67 
12 8,202.8 5,963.1 2,239.7 13,15 0.84 
13 22,217.0 24,494.9 2,277.9 6,12 0.63 
14 6,865.0 9,079.7 264.0 2,478.8 5 0.74 
15 14,628.8 19,854.5 5,225.6 2,7,12 0.63 
16 1,892.5 1,892.5 20 O.83 
17 4,647.7 4,647.7 20 1.02 
18 4,921.0 4,919.4 0.80 
19 124.6 124.6 0.63 
20 971.5 7,511.7 6,540.2 16,17 0.58 
aA ton of feed units is a corn equivalent ton. 
^Price is price for a com equivalent bushel. 
Table 24b (Continued) 
Con­
suming 
Region 
Demand 
Require­
ment 
(000 T) 
Production 
Within 
Region 
(000 T) 
Wheat-
Feed Grain 
Transfer 
(000 T) 
Imports 
Quantity From 
(000 T) 
Exports 
Quantity 
(000 T) 
To 
Equi­
librium 
Price15 
($/bu.) 
21 4,829.2 6,4l8.4 135.4 1,724.6 31 O.58 
22 675.1 675.1 0.73 
23 3,060.1 3,060.0 O.69 
24 541.2 541.2 0.47 
25 35.6 35.6 O.69 
26 485.4 1,323.4 1,734.6 2,572.7 28,31 O.56 
27 334.5 334.5 O.76 
28 454.6 454.6 25 0.84 
29 1,301.1 1,301.1 0.79 
30 759.4 759.4 O.87 
31 5,358.3 1,515.6 3,842.7 21,26 1.06 
Table 24c. Regional oil meal demands, production within consuming region, imports and exports, 
Model II, in feed units8. 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 905-3 905.3 21 
2 3,435.7 3,435.7 11,15,21 
3 1,256.4 1,256.4 5,15 
4 808.2 319.3 488.9 13 
5 1,023.1 1,200.5 177.4 
6 275.0 13.6 261.4 19,21 
7 754.0 219.4 534.6 15 
8 1,042.3 1,042.3 11,13 
9 1,189.1 148.9 1,040.2 11 
10 4l6.9 416.9 15 
11 665.5 3,225.7 2,560.2 
12 723.2 723.2 12 
13 1,344.7 2,767.2 1,422.6 
14 1,028.6 7-5 1,021.1 21 
15 1,652.7 5,210.6 3,557.9 
16 433.9 355.9 78.0 18 
17 3,546.3 3,546.3 21,18 
563.4 18 1,542.7 259.0 1,847.1 
19 460.2 311.2 158.9 9.9 
20 515.1 515.1 
2,8,9,12 
4,8 
2,7,10 
16,17 
6 
1.26 
1.28 
1.29 32.71 
1.16 29.36 
1.04 28.03 
1.12 28.16 
1.06 28.08 
1.05 
1.13 
l.l4 
0.84 
0.99 
0.87 
0.96 23.30 
0.93 
1.00 25.76 
1.03 26.07 
0.80 20.78 
0.76 21.00 
0.95 
aA ton of feed units is a com equivalent ton. 
Table 24c (Continued) 
Con- Demand 
Burning Require-
Region ments 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
21 485.8 8,202.4 7,716.6 b 0.77 
22 26.2 152.9 .126.7 24 0.97 
23 103.4 103.3 1.02 
24 126.7 126.7 22 1.27 
25 56.3 56.3 21 1.00 
26 236.8 236.8 21 0.92 
27 422.0 336.1 85.9 21 1.29 
28 197.8 197.8 21 1.29 
29 268.6 268.6 21 1.29 
30 184.6 184.6 21 1.29 
31 627.8 400.0 227.8 21 1.29 
bShips to regions 1,2,6,14,17,25,26,27,28,29,30,31. 
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indeed, but they cannot be neglected. More than an additional million acres 
of farm land is required and the adjustments indicated for producing regions 
13, 14, 30, 77 and 127 are important. Hence, even though the aggregate 
farm level income elasticity is low, changes in the level of income can 
be seen upon the optimal production and distribution pattern. 
The transportation of products as given by the solution to Model II 
is indicated by the map of Figure 9. These are the same movements that 
are presented in Table 2k. 
Model III 
The similarity that existed between Models I and II does not continue 
when going to Model III. Assumptions regarding several of the major varia­
bles were altered for Model III. First, the per capita consumption rates 
are not derived via the 1955 consumers survey data, but are the estimates 
of the 1975 consumption rates made by Daly (59)• Also, the USDA's estimate 
of the economic potential in livestock feeding efficiency is utilized. 
In addition to a different feed conversion ratio for each product, the 
distribution of the products among consuming regions is altered. The ef­
fect of all of these changes on the regional demand levels can be seen by 
examining the data in Tables 6, 7 and 8. 
The land use patterns for Model III are given in Table 25 and Figure 
10. Looking first at the wheat production pattern we find that producing 
regions 50, 5& and 91 are brought into wheat production and region 95 is 
dropped as compared to the results of Models I and II. 
- - ' "———"™ "™™ 
Figure 9b. Interregional flows of feed grains (thousands of tons of feed units), Model II 
Figure 9c. Interregional flows of oil meals (thousands of tons of feed units), Model II 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
il 
12 
13 
14 
15 
l6 
17 
18 
19 
20 
21 
22 
23 
Summary of land use by programming region as given by the solution to Model III 
Land in 
Land in Feed 
Wheat Grains 
Land in 
Feed Land in 
Grains- Soybeans 
Soybeans 
Land in Idle 
Cotton Land 
Equilibrium Rent/A 
Total Cotton Soybean 
Land Land Land 
—— 000 A —— 
602.6 1.49 • mm 0 
2,422.0 9.68 • ee 0 
598.0 25.61 — —  0 
331.5 21.32 — —  0 
312.3 3.75 - - 0 
877.5 14.26 0 0 
335.1 0 0 0 
430.8 1.26 0 0 
1,874.0 78.3 6.55 0 0 
470.7 0 0 0 
336.8 0 0 0 
4,673.4 0 0 0 
275.4 2.15 0 0 
289.2 289.1 0 0 1.10 
l4o.5 0 0 0 
59.9 558.1 0 36.64 0 
190.4 0 0 0 
544.2 544.2 0 0 0.15 
1,934.3 0 0 0 
140.9 0 0 0 
2,381.0 0 0 0 
1,223.6 0 0 0 
651.4 153.2 0 8.40 0 
Table 25 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 562.2 
26 937.3 
27 
28 
29 
30 
31 
32 
33 4,915.4 938.9 
34 
35 337.3 
36 746.5 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,542.8 
41 295.7 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
311.9 0 0 0 
398.8 1.07 40.48 0 
330.2 1.60 0 0 
1,069.0 0 —  —  0 
7.2 281.0 0 4.92 0 
329.4 0 — 0 
593.3 0 - - 0 
4l4.8 0 0 
1,161.6 0 * — 0 
2.69 —  —  0 
829.5 0 — —  0 
23.02 - - 0 
0.55 0 
15.42 —  —  0 
II.76 - - 0 
188.4 
13.69 0 
0 — - 0 
2,021.0 0 0 
993.8 0 — — 0 
5.67 — —  0 
16.95 — —  0 
4.50 - - 0 
Table 25 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A — 
46 1,891.0 
47 3,354.1 3,029.8 
48 
49 
50 223.3 530.5 
51 
52 4,546.3 
53 1,690.1 
54 2,225.9 
55 9,352.1 
56 185.9 678.3 
57 2,320.2 
58 1,931.5 
59 758.7 
60 2,111.3 20.2 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 288.8 108.6 
66 1,867.3 
67 
68 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rent/A 
Total Cotton Soybean 
Land Land Land 
0.8 
1,717.9 
1,471.1 
1,802.7 
2,225.9 
1,961.2 
419.5 
1.91 
10.02 
0 
0 
7.33 
0 
9.40 
6.66 
0 
3.45 
0 
0 
9.12 
5.92 
2.06 
1.46 
0 
0 
0 
0 
0 
0 
0 
0 
0.09 
0 
0 
0 
0 
0 
0 
IV H 
VJ1 
1,308.3 
2,011.7 
5,642.6 
4,021.6 
100.4 
1.41 
0 
7.26 
0 
0 
0.62 
0 
0 
1.49 
0 
0 
0 
0 
Table 25 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A —— 
69 
70 
71 
72 505.9 
73 3,660.0 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 914.5 
79 1,356.0 583.7 
80 2,302.6 2,302.7 
81 
82 
83 
85 1,579.8 
86 655.6 
87 1,943.9 277.0 
88 5,440.5 
89 3,110.9 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 
3,917.5 
1,382.4 
460.2 
914.4 
1,231.7 
1,005.6 
883.2 
1,095.4 
655.6 
447.8 
0 0 
0 0 
0 0 
0 0 
3.29 0 
0.81 - 6.79 
6.53 - - — 
8.19 • «sa» 
6.19 — — 
0 3.66 
7.34 0 
0.52 3.44 
0 0 
0 0 
0 0 
0 „ 0 
2.18 0 
0 1.00 
0.08 0 
8.26 0 
9.45 — • 
0 0 
Table 25 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —1 
91 1,864.2 
92 2,516.5 
93 
94 1,701.1 
95 2,724.0 
96 1,827.0 
97 36.2 1,294.2 
98 200.8 
99 220.7 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 1,231.9 
106 
107 
108 136.4 
109 2,508.8 
110 
111 
112 
113 
222.0 
318.9 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land land Land Land 
753.4 0 —— 0 
3-14 — — •* — 
497.1 0 • — 0 
880.3 2.50 35.91 —  —  
425.3 19.07 169.98 0 
1,693.2 10.55 47.63 • mm 
1,452.8 13.28 120.36 0 
5.78 0 3.22 
9.15 0 —  —  
1,262.9 13.06 24.45 0 
2.4 14.49 8.24 
249.6 10.40 43.63 — — 
496.1 18.46 60.72 — — 
1.65 —  —  — —  
881.4 
47.2 
419.0 
415.0 
394.6 
407.7 
1,749.7 
0 
0 
0 
5.74 
0 
5.88 
1.39 
0 
14.10 
Table 25 (Continued) 
Program- Land in Land in 
ming land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
-- 000 A — 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973.5 
122 
123 
124 
125 
126 
127 357.4 
128 330.7 
129 121.4 
130 
131 
132 
133 
134 
135 
53-2 
86.7 
115-3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
O.67 
446.7 0 
24.74 
12.72 
17.23 
10.57 
33.32 
799.8 21.95 45.74 
209.1 0 0 0 
1,041.4 0 0 0 
402.9 0 0 0 
1,366.1 0 0 0 
1,520.8 0 0 0 
607.7 916.4 0 26.57 0 
0.02 0 0 
2.38 0 0 
152.7 148.5 0 7.63 0 
28.2 0 0 0 
11.4 3.12 21.17 — — 
405.4 495.5 0 41.13 0 
86.7 0 0 12.94 
115.2 0 0 2.11 
Table 25 (Continued) 
Program- Land in 
ming Land in Feed 
Region Wheat Grains 
Land in 
Feed Land in Land in 
Grains- Soybeans Cotton 
Soybeans 
Equilibrium Rent/A 
Idle Total Cotton Soybean 
Land Land Land Land 
—— 000 A —— 
136 4o.0 177.3 0 10.67 
137 140.6 599.4 15.07 75.32 
138 69.1 46.2 8.52 12.95 
139 10.7 9.2 6.23 44.20 
140 22.3 200.7 15.32 152.79 
141 223.2 0 0 
142 295.6 527.7 20.34 59.99 
143 97.8 63.3 36.18 19.46 
144 2.0 49.0 0 6.33 
Total 52,267.6 67,726.2 5,765.8 15,834.5 11,423.6 70,737.6 
Figure 10. Regional production pattern for Model III (each dot represents 200,000 acres) 
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The location of the feed grain activity is largely the same as was 
found for the first two models analyzed. There is some indication, how­
ever, of a shift to the West in feed grain production. Producing regions 
29 and 30 are dropped from production and left idle while regions 60, 65, 
73 and 97 are added. This shift is undoubtedly due to the large increases 
in feed grain demand in the Plains States coupled with the lowering of 
feed grain requirements in several of the Eastern consuming regions. 
The addition of producing regions 60 and 73 to feed grain production 
forced their retirement from producing the feed grain-soybean activity. 
The increase in oil meal demand in consuming region four and the corre­
sponding decrease in demand in consuming region five as brought about by 
the new distribution scheme, causes producing regions nine and lb to be 
active in producing soybeans while producing region 19 is retired. Also 
producing region 87 is added to the soybean column, probably in response 
to the increased oil meal requirements in the Southern Plains. 
Only one new producing region is added to cotton production over those 
utilized in Models I and II in spite of a considerable increase in the 
cotton lint demand. This producing region is region 50; other than this 
the additional lint requirements were met by increases in the cotton acre­
ages in previously "marginal" producing regions. 
Less land was left idle under the conditions of Model III than was 
idled in Models I and II. The land not necessary to meet the requirements 
of the products considered amounts to 70,737*6 thousands of acres for 
Model III. 
Table 26 gives the interregional product flows that are pictured in 
Table 26a. Regional wheat demands, production within consuming regions, imports, exports and 
transfers, Model III 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
1 9,633.3 9,633.3 15 I.36 
2 147,683.8 147,683.8 8,15 1.31 
3 19,745.2 19,745.2 15 1.33 
4 1,737.2 1,737-2 
6,552.6 
1.26 
5 6,552.6 20 1.40 
6 -43.0 -43.0 1.27 
7 13,978.8 13,978.8 1.23 
8 8,969.5 62,199.1 53,229.6 2 O.98 
9 33,893.0 33,893.0 20 1.13 
10 13,127.2 13,127.2 1.12 
11 75,480.8 75,480.8 0.93 
12 21,635.4 21,635.4 21 1.03 
13 11,211.8 11,211.8 21 1.01 
14 51,846.6 51,846.6 0.86 
15 39,512.8 163,345.5 123,832.7 1,2,3 0.86 
16 -152.4 52,645.5 52,796.9 17 1.07 
17 57,082.4 4,285.6 52,796.9 l6 1.28 
18 191,460.9 75,767.1 115,694.1 19 1.17 
19 24,760.9 154,615.1 14,160.I 115,694.1 18 0.75 
20 89,072.0 344,505.5 214,987.9 40,445.6 5,9 0.65 
Table 26a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil .bu.) ($/bu.) 
21 17,071.2 116,655.4 66,737.0 32,847.2 12,13 O.65 
22 8,035.2 30,250.2 22,215.1 0.86 
23 1,189.0 10,978.1 9,789.1 0.88 
24 -6,388.6 106,924.1 32,769.3 80,543.4 28,29,30 0.53 
25 - 485.0 3,287.4 3,772.2 0.77 
26 6,889.3 60,739.3 53,850.0 O.63 
27 - 481.5 24,097.8 18,411.9 
6,237.1 
6,167.4 31 0.86 
28 11,372.1 5,135-0 24 1.05 
29 108,186.2 111,727.0 39,794.8 36,254.0 24 0.89 
30 61,344.2 45,433.5 22,140.1 38,052.3 24 0.98 
31 13,962.2 46,365.6 38,570.8 6,167.4 27 1.20 
Table 26b. Regional feed grain demands, production within consuming region, imports, exports 
and transfers, Model III, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/bu.) 
1 3,814.3 3,814.3 9,15 1.09 
2 10,572.5 6,350.4 4,222.1 8,9 1.04 
3 5,751-1 5,751.0 
4,772.2 
1.04 
4 5,033.2 261.0 8 1.11 
5 2,755.7 2,755.7 8,14 1.10 
6 964.8 1.3 963.5 13 1.13 
7 2,870.1 612.5 2,257.6 15 .96 
8 7,976.0 15,674.7 7,698.9 2,4,5 .73 
9 5,088.1 10,166.9 5,078.9 1,2 .76 
10 2,656.2 2,656.3 .81 
11 9,606.0 9,606.0 .67 
12 8,598.7 5,963.1 2,635.6 13,15 .82 
13 20,556.5 23,787.3 3,231.2 6,12 .61 
14 6,385.3 8,695.5 2,310.4 5 .72 
15 13,708.7 17,857.2 4,148.4 1,7,12,17 .61 
16 1,916.2 1,916.2 20 .83 
17 4,676.9 4,676.9 15,20 1.02 
18 7,718.0 7,718.2 
446.0 
.84 
19 446.0 .67 
20 1,225.8 6,772.1 5,546.3 16,17 .58 
Table 26b (Continued) 
Con­
suming 
Region 
Demand 
Require­
ment 
(000 T) 
Production 
Within 
Region 
(000 T) 
Wheat-
Feed Grain 
Transfer 
(000 T) 
Imports 
Quantity From 
(000 T) 
Exports 
Quantity 
(000 T) 
To 
Equi­
librium 
Price 
($/bu.) 
21 6,203.5 6,4l8.4 2,102.2 2,317.1 31 .58 
22 856.2 156.4 699.8 .76 
23 3,920.0 3,611.7 308.4 .78 
24 1,032.2 1,032.2 .47 
25 118.8 118.8 .69 
26 893.2 1,323.4 1,696.3 2,126.6 28,31 .56 
27 580.0 580.0 
779.2 26 
.76 
28 779.2 .84 
29 1,253.5 1,253.5 •79 
30 697.4 697.4 .87 
31 4,879.5 1,215.0 3,664.6 26,21 1.07 
Table 26c. Regional oil meal demands, production within consuming regions, imports, exports 
and transfers, Model III, in feed units 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity From 
(000 T) 
Exports 
Quantity To 
(000 T) 
Soybean 
Price 
($/bu.) 
Cotton 
seed 
Price 
($/T) 
1 514.4 514.4 21 1.24 
2 2,217.0 2,217.0 15,21 1.26 
3 1,122.9 97.4 1,025.5 15 1.27 32.17 
4 826.1 319.3 506.8 13 1.15 29.06 
5 942.0 756.4 185.5 21 1.04 27.99 
6 255.0 13.6 241.4 19,21 1.09 27.63 
7 644.6 219.4 425.2 15 1.04 27.53 
8 997.9 
1,203.6 
997.9 11,13 1.04 
9 1,203.6 1.09 
10 597.1 597.1 15 1.12 
11 1,072.7 1,960.7 888.0 8,12 .83 
12 712.7 712.7 11 .98 
13 1,468.7 2,767.2 1,298.7 4,8 .86 
14 1,426.8 84.9 1,341.9 21 .94 22.79 
15 1,723.6 4,445.3 2,721.7 2,3,7,10 .91 
l6 325.3 355.9 30.6 4 .92 23.67 
17 3,278.2 3,278.2 21,18 1.01 25.54 
18 757.6 259.0 1,847.1 1,348.4 17 .78 20.23 
19 290.8 311.2 158.9 179.4 6 .74 20.42 
20 816.2 816.1 1.00 
Table 26c (Continued) 
_ __ Soybean Cottonseed _ . 
.XlS- "£££* Imports Bmorts Soybean "sIT' 
Region ment D_ , _ Quantity Frcan Quantity To Price Price 
(000 T) (000 T) (000 T) ($/bu.) ($/T) 
21 715.3 7,692.5 6,977.1 a .75 
22 37.0 84.3 
150.6 
47.2 24 .97 
23 150.6 21 1.01 
24 161.6 161.6 21,22 1.27 
25 46.9 46.9 21 .98 
26 228.2 228.2 21 .90 
27 228.2 336.1 107.9 28 1.04 
28 152.3 152.3 21,27 1.27 
29 325.6 325.6 21 1.27 
30 216.1 216.1 21 1.27 
31 674.3 400.0 274.3 21 1.27 
al,2,5,6,14,17,23,24,25,26,28,29,30,31. 
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Figure 11. Along with the regional production and distribution patterns 
in Table 26 are the equilibrium prices of the products by consuming re­
gion. 
Model III has interesting comparisons with Models VI-A and VI-B which 
utilize the same type of demand data with alternative postulates about 
the expected yields of crops in 1975* These comparisons will be made 
under the discussions of Model VI. 
Model IV-A 
Model IV-A is the first of six models which analyzes the effect of 
exports and the direction of exports on the regional location of agricul­
tural production. This model also has similarities to Models I and III. 
Model IV-A makes the same assumption about per capita income estimates, 
livestock feeding efficiency and exporte as does Model I. All that dif­
fers is the assumption about the level of population in the United States. 
The effect of an increase in population from 221,968 thousands to 
230 million on the regional production pattern can be seen by comparing 
Tables 21 and 27 or Figures 6 and 12. Producing regions 50, 56, 123, 124 
and 127 are added to the list of wheat producing regions while region 77 
is dropped. Three of the five regions added are in the South, and a 
fourth, region $0, is almost a Southern region. These added regions are 
the result of a proportional increase in demand in all regions due to 
the assumed population change. 
Producing region 30 was added to feed grain production between Models 
*=2%15,1 
X=2149879 
|X=14160.1 
X=18411.9 
Figure lia. Interregional flows and x = intraregional transfers of wheat to feed grains (millions 
of bushels), Model III 
Figure lib. Interregional flows of feed grains (thousands of tons of feed units), Model III 
s 
t-1 
Figure lie Interregional 
flow of oil meals (thousands of tons 
of feed units), Model III 
Table 27. Summary of land use by programming region as given by the solution to Model IV-A 
Program­ Land in Land in Equilibrium Rent/A 
ming Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
— 000 A —— 
1 602.6 3.41 0 
2 2,422.0 11.66 * — 0 
3 598.0 28.07 —— 0 
4 331.5 23.56 —— 0 
5 312.3 6.85 — - 0 
6 877.5 17.75 0 0 
7 335.1 0 0 0 
8 430.8 3.61 0 0 
9 1,952.3 9.64 0 0 
10 470.7 0 0 0 
11 336.8 0 0 0 
12 4,673.4 0 0 0 
13 332.2 3.44 0 0 
14 269.1 289.2 0.35 0 1.82 
15 140.5 0 0 0 
16 59.9 558.1 0 38.86 0 
17 190.4 0 0 0 
18 544.2 544.2 0 0 1.13 
19 967.2 967.1 0 0 0.91 
20 140.9 0 0 0 
21 2,381.0 0 0 0 
22 1,223.6 0 0 0 
23 363.9 651.4 191.0 0 11.80 0 
Table 27 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 562.2 
26 937.3 
27 
28 
29 329.4 
30 593.3 
31 
32 
33 5,854.3 
34 
35 337.3 
36 746.5 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,547.1 184.1 
41 271.4 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
311.9 
398.8 
330.2 
1,069.0 
7.2 281.0 
4i4.8 
1,161.6 
829.5 
2,045.3 
993.8 
0 0 0 
1.07 44.45 0 
4.o4 0 0 
0 -- 0 
0 7.64 0 
1.98 — 0 
1.21 — 0 
0 ——' 0 
0 0 
5.34 — 0 
0 —— 0 
25.35 — 0 
2.93 — 0 
18.10 — 0 
14.73 — 0 
15.55 — 0 
0.12 —— 0 
0 0 
0 —— 0 
7.78 — 0 
19.30 — 0 
7.25 — 0 
Table 27 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
"» 000 A ™— 
46 1,891.0 
47 2,269.9 2,213.5 1,900.5 
48 
49 
50 133.4 620.4 
51 
52 4,546.3 
53 1,690.1 
54 2,225.9 
55 9,352.1 
56 26.2 1,782.1 
57 2,739-7 
58 1,931.5 
59 758.7 „ „ n 
60 1,065.7 1,065.8 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 200.4 
66 1,806.4 
67 
68 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rent/A 
Total Cotton Soybean 
Land Land Land 
4.43 — 0 
11.79 0 
1,717.9 0 0 
1,471.1 0 0 
9.66 1.74 0 
1,802.7 0 —— 0 
11.74 —— 0 
9.44 -- 0 
2,225.9 0 -- 1.29 
5.67 — 0 
1,017.1 0 0 
2.17 —— 0 
9.12 0 
7.78 —— 0 
2.19 —— 0*88 
1.57 — — 2«U0 
1,308.3 0 -- 0 
7.26 0 
2,011.7 0 0 
5,839.6 0 0 
60.9 0 
4,021.6 0 — — — — 
100.4 0 0 
Table 27 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A 
69 
70 
71 
72 50.6 
73 
74 
75 346.2 
76 1,836.2 
77 
78 
79 969.8 
80 
81 
82 
83 
84 
85 1,579.8 
86 584.7 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
3.239.4 
1.950.5 
60.2 
1,950.4 
734.1 
2,302.6 
914.5 
969.9 
2,302.7 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 0 •— — — 
3,917.5 0 0 
1,382.4 0 0 
915.5 0 0 
360.4 0 0 
1.84 7.33 
7.27 — - -
8.99 • mm • 
7.51 — — — 
914.4 0 5.47 
8.06 — 0.87 
1.74 3.73 
1,231.7 0 0 
1,005.6 0 0 
883.2 0 0 
1,095.4 0 0 
3.16 0 
726.5 0 0 
0.98 0 
9.23 0 
10.30 •  — «-
447.8 0 0 
Table 27 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 
92 2,518.5 j, 
93 
94 1,701.1 
95 904.1 1,819.9 
96 1,827.0 
97 1,330.4 
98 200.8 200.8 
99 220.7 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 546.7 
106 
107 
108 28.2 
109 2,508.8 
110 
111 222.0 
112 318.9 
113 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
880.3 
425.3 
1,693.2 
1,452.8 
1,262.9 
2.4 
249.6 
496.1 
2,617.6 
497.1 
47.2 
1,566.6 
419.0 
415.0 
502.8 
407.7 
1,749.7 
0 
2.34 
0 
1.57 
16.81 
9.83 
12.51 
5.10 
8.01 
12.15 
13.71 
8.73 
16.60 
1.65 
0 
0 
0 
0 
6.26 
0 
6.30 
1.77 
0 
39.67 
176.90 
50.28 
124.37 
0 
0 
27.20 
11.07 
47.56 
65.49 
0 
18.46 
Table 27 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375-7 
121 973.5 
122 
123 119.6 
124 212.1 
125 
126 
127 75-3 
128 330.7 
129 121.4 
130 
131 
132 
133 
134 
135 
—— 000 A —— 
760.4 
53-2 
182.0 
86.7 
115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
799.8 
607.7 
152.7 
11.4 
405.4 
446.7 
0.67 
0 
24.74 
12.72 - -
17.23 --
10.57 — —  
34.20 --
22.59 49.83 
209.1 0 0 0 
921.8 0 0 0 
190.8 0 0 0 
1,366.1 0 0 0 
760.4 0 0 0 
1,198.5 0 30.01 0 
0.02 0 0 
2.38 0 0 
148.5 0 10.35 0 
28.2 0 0 
1.92 24.48 
313.5 0 43.30 0 
86.7 0 0 0 
115.2 0 0 0 
Table 27 (Continued) 
Program- Land in 
ming Land in Feed 
Region Wheat Grains 
Land in 
Feed Land in Land in 
Grains- Soybeans Cotton 
Soybeans 
Equilibrium Rent/A 
Idle Total Cotton Soybean 
Land Land Land Land 
136 40.0 177.3 0 11.78 
137 140.6 599.4 12.79 80.85 
138 69.1 46.2 7.16 16.29 
139 10.7 9.2 5.17 47.34 
140 22.3 200.7 12.88 161.4o 
l4l 223.2 0 0 
142 295-6 527.7 21.82 68.24 
143 97.8 63.3 37.37 23.44 
144 2.0 49.0 0 9.20 
Dotal 50,268.9 61,534.9 13,831.5 17,017.6 11,423.6 69,878.8 
Figure 12. Regional production pattern for Model IV-A (each dot represents 200,000 acres) 
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I and IV-A while region 40 was dropped and put to production of the feed 
grain-soybean and soybean activities. Also added to soybean production 
were two Southern regions, regions 126 and 133. In producing region 33 
the land was more urgently needed for feed grain production than for soy­
bean production as the result of the increase in population so it was 
dropped from producing soybeans. Little change occurred in the regional 
production pattern of cotton. 
Table 28 and Figure 13 show the interregional product flows for Model 
IV-A. One can see the effect of the Southern shift in wheat production 
by the absence of some transportation activities that occurred in Model 
II but not in Model IV-A. 
Also shown in Table 28 are the equilibrium prices of the products. 
The increase in population of about eight million has the effect of in­
creasing wheat prices by about three cents a bushel and feed grain and 
oil meal prices in about the same proportions. 
Model IV-B 
In going from Model IV-A to IV-B the exports of feed grains and oil 
meals were increased by 25 per cent. Thus, only those regions which have 
historically been our exporting regions have their requirements altered. 
These regions are primarily the Coastal consuming regions with the Great 
Lakes area becoming a more important exporting point with time. The 25 
per cent increeee in exports is distributed among consuming regions fol­
lowing the initial distribution patterns given in Table 67. 
Table 28a. Regional wheat demands, production within consuming regions, imports, exports and 
transfers, Model IV-A 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu. ) ($/bu.) 
1 9,633-3 9,633.3 15 1.40 
2 l4l,640.2 141,640.2 8,15,21 1.34 
3 18,864.9 18,864.9 21 1.37 
4 1,595.8 12,936.7 11,340.9 1.29 
5 6,552.6 6,552.9 1.41 
6 -43.0 43.0 1.31 
7 12,665.2 12,665.2 1.23 
8 8,312.7 62,199.1 53,886.4 2 1.01 
9 31,858.7 
12,050.8 
31,858.7 20,21 1.16 
10 12,050.8 1.12 
11 70,208.1 70,208.1 0.93 
12 21,252.2 21,252.2 21 1.05 
13 10,390.8 10,390.8 21 i.o4 
14 47,955.9 47,956.1 0.92 
15 36,630.1 110,543.1 73,913.0 1,2 0.89 
16 -152.4 40,319-0 40,471.4 17 1.07 
17 57,059.6 4,285.6 52,774.1 16,19 1.28 
18 i88,6?$.o 126,454.2 62,219.8 19 1.14 
19 22,872.6 101,486.8 4,091.0 74,523.2 16,18 0.71 
20 82,549.5 352,096.1 241,530.0 28,016.6 9 0.69 
Table 28a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu. ) ($/bu.) 
21 15,812.3 104,605.7 10,968.8 77,824.1 -a O.67 
22 7,446.8 29,264.2 21,817.4 4 0.82 
23 1,097.7 1,097.8 0.88 
24 -7,300.8 90,890.3 17,653.3 80,537.8 28,29,30 0.53 
25 -530.6 679.2 1,209.8 0.77 
26 6,077.4 60,739.2 54,661.8 0.65 
27 -527.I 24,097.8 10,853.9 13,771.0 31 0.88 
28 10,377.8 5,135-0 5,242.8 24 1.05 
29 106,311.6 111,727.2 41,574.5 36,158.9 24 0.89 
30 60,094.4 45,431.9 24,473.6 39,136.1 24 O.98 
31 12,840.1 46,365.6 47,296.5 13,771.0 27 1.22 
*2,3,12,9,13. 
Table 28b. Regional feed grain demands, production within consuming regions, imports, exports 
and transfers, Model IV-A, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Export's librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,129.0 4,129.0 9,15 1.13 
2 11,502.6 6,350.4 5,152.2 9 1.07 
3 6,854.5 5,879.6 974.8 9 1.10 
4 6,189.1 314.8 357.2 5,517.1 8 1.15 
5 3,305.7 3,305.7 8,l4 1.14 
6 1,190.5 1.4 1,189.1 13 1.17 
7 3,601.8 1,178.0 2,423.8 15 0.99 
8 8,729.1 15,674.7 6,945.8 4,5 0.77 
9 5,523.9 13,299.0 7,775-1 1,2,3 0.80 
10 2,491.4 2,491.4 0.81 
11 9,211.6 9,211.6 0.67 
12 8,302.8 5,963.1 2,339.7 13,15 
6,12 
O.85 
13 22,599.1 24,494.6 1,845.9 0.65 
14 6,972.7 8,849.6 1,877.0 5 0.76 
15 14,800.7 21,338.5 6,537.7 1,7,12 0.65 
16 1,929.0 1,929.0 20 0.86 
17 4,695.1 4,695.1 20 1.05 
18 4,900.8 4,899.9 0.80 
19 128.9 128.9 0.63 
20 984.2 7,608.2 6,624.0 16,17 0.61 
Table 28b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
! 
21 4,920.2 6,418.4 345.5 1,843.7 31 0.60 
22 687.2 687.2 0.73 
23 3,116.7 3,116.6 O.69 
24 556.1 556.1 0.47 
25 38.1 38.1 O.69 
26 497.7 1,323.4 1,721.8 2,547.6 28,31 O.58 
27 341.9 341.9 0.78 
28 464.4 464.4 26 0.86 
29 1,309.6 1,309.6 0.79 
30 770.9 770.9 0.87 
31 5,416.7 1,489.8 3,926.8 21,26 1.09 
Table 28c. Regional oil meal demands, production within consuming region, imports and exports, 
Model IV-A, in feed units 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
Frcm 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 921.6 921.6 21 1.28 
2 3,498.7 3,498.7 11,15,21 1.30 
3 1,429.6 1,429.6 5,15 1.31 33.35 
4 837.5 319.3 518.1 13 
1,064.1 
1.19 30.00 
5 1,029.2 2,093.3 3 1.07 28.71 
6 279.6 13.6 266.0 21 1.14 28.80 
7 785.8 219.4 566.4 15 1.09 28.76 
8 1,061.1 1,061.1 11,13 1.08 
9 1,203.2 1,203.2 11 I.16 
10 424.4 339.6 84.8 15 1.17 
11 677.6 3,225.7 2,548.1 2,8,9,12 0.86 
12 734.9 734.9 11 1.01 
13 1,368.7 2,767.2 
973.8 
1,398.6 
co 
0.90 
14 1,058.7 84.9 21 0.98 23.92 
15 1,672.4 3,707.4 2,035.0 2,3,7,10 0.95 
l6 452.6 335-9 96.7 18 1.03 26.42 
17 3,618.9 860.2 2,758.7 21,18 1.05 26.72 
18 1,596.0 466.2 1,847.1 717.4 16,17 0.82 21.44 
19 505.2 311.1 158.9 35.0 21 0.98 27.17 
20 523.7 523.7 0.95 
Table 28c (Continued) 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity From 
(000 T) 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu. ) 
Cotton­
seed 
Price 
($/T) 
21 494.3 8,202.5 7,708.0 0.80 
22 26.7 155.6 128.9 24 0.97 
23 105.2 105.1 1.02 
24 128.9 128.9 22 1.27 
25 57.2 57.2 21 1.03 
26 240.7 240.7 21 0.94 
27 429.4 336.1 93.3 21 1.32 34.15 
28 201.0 201.0 21 1.32 
29 273.3 273.3 21 1.32 
30 187.8 187.8 21 1.32 
31 669.3 400.0 269.3 21 1.32 35-24 
«1,2,6,l4,17,19,25,26,27,28,29,30,31• 
Figure 13a. Interregional flows and x = intraregional transfer of wheat to feed grains (millions 
of bushels), Model IV-A 
Figure 13b. 
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Figure 13c. lnte 
regional fW" °f oil mCBlS 
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In Table 29 are the land use patterns given by the solution to Model 
IV-B. The same information is also depicted in Figure 14. Given the condi­
tions of the model that wheat and feed grains compete in satisfying the 
feed grain requirements, the results of increasing exports of feed grains 
appear to have a more pronounced effect on wheat producers than on the 
producers of feed grains. The increase in feed grain requirements can be 
met less expensively by utilizing wheat as feed grains. This result is 
probably tempered by the location of the regions that experienced increased 
demand requirements as the result of the assumed export change. The pro­
ducing regions in which wheat acres were added are 47, 56, 95, 105, 123 
and 127; region 110 was added anew. Regions 56, 95, 123, and 127 are 
located in exporting regions or bordering on exporting regions. Thus, the 
increased feed grain requirements that the addition to exports calls for 
is partially met by increasing wheat production in these consuming regions 
and transferring the product into feed grains. Wheat produced in Colorado 
and Montana helps to fill the gap in California's feed grain requirements. 
The production of the feed grain activity is also increased in produc­
ing regions 56 and 95 while the production of the feed grain-soybean activ­
ity is intensified in producing regions 40 and 47. In addition, the acre­
ages of the soybean activity are increased in producing regions 40 and 47 
as well as in region 133* Producing regions 17 and 49 are initiated into 
soybean production as well. Region 17 also has cotton produced within its 
bounds for the first time. Apparent here, also, is the tendency to bring 
producing regions into production in or near those consuming regions for 
which the oil meal requirements are increased over Model IV-A. 
Table 29. Summary of land use by programming regions 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
1 602.6 
2 2,422.0 
3 598.0 
4 331.5 
5 312.3 
6 877.5 
7 
8 430.8 
9 1,952.3 
10 
11 
12 
13 332.2 
14 289.1 289.2 
15 
16 
17 95-2 
18 544.2 
19 967.2 
20 
21 
22 
23 363.9 
given by the solutions to Model IV-B 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
3-97 — —  0 
12.24 — — 0 
28.79 — — 0 
24.21 — — 0 
7.47 - - 0 
18.44 0 0 
335.1 0 0 0 
4.08 0 0 
10.26 0 0 
470.7 0 0 0 
336.8 0 0 0 
4,673.4 0 0 0 
3.72 0 0 
0.64 0 2.15 
140.5 0 0 0 
558.1 0 39.34 0 
95.2 0 0 0.48 
544.2 0 0 1.91 
967.1 0 0 1.69 
140.9 0 0 0 
2,381.0 0 0 0 
1,223.6 0 0 0 
191.0 0 12.54 0 
Table 29 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—- 000 A —-
24 
25 562.2 
26 937-3 
27 
28 
29 329.4 
30 593.3 
31 
32 
33 5,854.3 
34 
35 337.3 
36 746.5 
37 1,453.8 
38 5,889.1 
$ 1,210.1 
41 271.4 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
1,553.2 178.0 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
398.8 
330.2 
7.2 
311.9 
1,069.0 
281.0 
4l4.8 
l,l6l.6 
829.5 
2,045.3 
993.8 
0 
1.07 
4.57 
0 
0 
2.63 
1.97 
0 
0 
6.12 
0 
26.04 
3.63 
18.69 
15.38 
16.42 
0.79 
0 
0 
8.4o 
19.99 
8.05 
0 
45.20 
0 
8.23 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 29 (Continued) 
Program- Land in Land in 
mi «g Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 1,891.0 
4? 2,020.9 2,4l4.2 1,948.8 
48 
49 735.6 
50 133.4 620.4 
51 
52 4,546.3 
53 1,690.1 
54 2,225.9 
55 9,352.1 
56 647.3 1,869.6 
57 2,739.7 
58 1,931.5 
59 758.7 
60 1,065.7 1,065.8 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 200.4 
66 1,806.4 
67 
68 
69 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0.8 
1,717.9 
735.5 
1,802.7 
2,225.9 
308.4 
1,308.3 
2,011.7 
5,839.6 
60.9 
4,021.6 
100.4 
1,751.0 
5.17 
12.62 
0 
0 
10.18 
0 
12.25 
10.26 
0 
6.32 
0 
2.80 
9.12 
8.33 
2.28 
1.66 
0 
7.26 
0 
0 
0 
0 
0 
0 
1.80 
0 
0 
0 
0.00 
0 
0 
0 
0 
1.99 
0 
0 
0 
0 
0 
1.39 
2.94 
0 
0 
0 
0 
0 
0 
ro 
Table 29 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —-
70 
71 
72 50.6 
73 3,239.4 60.2 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 914.5 
79 969.8 969.9 
80 2,302.6 2,302.7 
81 
82 
83 
84 
85 1,579.8 
86 584.7 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land land Land 
3,917.5 
1,382.4 
915.5 
360.4 
914.4 
1,231.7 
1,005.6 
883.2 
1,095.4 
726.5 
447.8 
0 0 
0 0 
0 0 
0 0 
2.59 7.32 
7.82 --
9.57 •  m» • 
8.48 • • — 
0 6.31 
8.59 1.08 
2.63 3.55 
0 0 
0 0 
0 0 
0 0 
3.44 0 
0 0 
1.24 0 
9.50 0 
10.54 — —  
0 0 
IX) 
VJl 
VJl 
Table 29 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 
92 2,518.5 
93 
94 1,701.1 
95 536.9 2,187.1 
96 1,827.0 
97 1,330.4 
98 200.8 200.8 
99 220.7 
100 1,252.9 
101 97*6 
102 293.1 
103 917.3 
104 3,809.7 
105 983.9 
106 
107 
108 28.2 
109 2,508.8 
110 407.7 
111 222.0 
112 318.9 
113 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2,617.6 0 —  •  0 
2.34 —  —  —  —  
497.1 0 —  —  0 
880.3 1.57 40.09 —  —  
425.3 l6.8l 177.91 0 
1,693.2 9.83 50.70 •e » 
1,452.8 12.51 125.07 0 
5.10 0 6.17 
8.01 0 — * 
1,262.9 12.15 27.60 0 
2.4 13.71 11.51 _ _ 
249.6 8.73 48.05 • — 
496.1 16.60 66.12 —  —  
1.65 —  —  —  —  
1,129.4 0 - - — —  
419.0 0 mmm. 
415.0 0 — —  — —  
502.8 0 —  —  — — 
6.64 •  —  
0.29 - w  - -
6.61 
47.2 2.04 18.83 — —  
1,749.7 0 —  —  - -
Table 29 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973.5 
122 
123 1,041.4 
124 212.1 
125 
126 
127 285.4 
128 330.7 
129 121.4 
130 
131 
132 
133 
134 
135 
760.4 
53-2 
450.5 
86.7 
115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
446.7 
0.67 
0 
24.74 
12.72 — —  — — 
17.23 -- --
10.57 — — — — 
34.85 -- --
799.8 23.06 50.38 — — 
209.1 0 0 0 
0.30 0 0 
190.8 0 0 0 
1,366.1 0 0 0 
760.4 0 0 0.96 
607.7 988.4 0 30.66 0 
0.02 0 0 
2.38 0 0 
152.7 148.5 0 10.86 0 
28.2 0 0 0 
11.4 1.92 24.94 * • 
405.4 45.0 0 43.77 0.64 
86.7 0 0 25.22 
115.2 0 0 11.41 
ro 
^3 
Table 29 (Continued) 
Program­
ming 
Region 
land in 
Wheat 
land in 
Feed 
Grains 
Land in 
Feed 
Grains-
Soybeans 
Equilibrium Rent/A 
Land in Land in Idle Total Cotton Soybean 
Soybeans Cotton Land Land Land Land 
—— 000 A —— 
136 
137 
138 
139 
140 
141 
142 
143 
144 
295.6 
97.8 
140.6 
69.1 
10.7 
22.3 
40.0 
599.4 
46.2 
9-2 
200.7 
527.7 
63.3 
2.0 
177.3 
Total 52,250.6 61,989.6 14,038.3 18,159.1 11,423.6 
223.2 
49.0 
66,094.0 
0 
12.79 
7.16 
5.17 
12.88 
0 
22.91 
38.26 
0 
12.03 
81.55 
16.72 
47.79 
162.73 
0 
68.46 
23.68 
9.74 
0 
Figure 14. Regional production pattern for Model IV-B (each dot represents 200,000 acres) 
LEGEND 
Wheat-+ Cotton- \s 
feedgralne-* Soybean-1 
Soybean-Feedgralne-A 
26l 
Table 30 and Figure 15 indicate the interregional product movements, 
intraregional transfers and equilibrium prices of the products for Model 
IV-B. 
Model IV-C 
For this model, wheat exports are increased by 25 per cent and the 
entire increase is assumed to be moved through the St. Lawrence Seaway via 
consuming regions 9, 10, 11 and 12. Exports of feed grains and oil meals 
are increased an additional 25 per cent over that assumed for Model IV-B 
and they are now 150 per cent of the 1956-61 average export levels. Again, 
the distribution of the increment to feed grain and oil meal exports fol­
lows the original pattern specified. 
Table 31 contains the optimal production distribution pattern for 
Model IV-C. In response to the 25 per cent increase in wheat exports pro­
ducing regions 11, 49 > 51* 78, 86 and 91 were brought into wheat production. 
Wheat acreages in regions 56, 105 and 127 were increased, while acreages 
were decreased in producing regions 4l, 50 and 97 andthe wheat activity was 
dropped in region 95. Thus, there does not appear to be any real concentra­
tion of wheat production in the St. Lawrence Seaway consuming regions in 
response to the increased export demands there. 
The additional feed grain requirements bring producing regions 8l and 
97 into feed grain production and increases the acreage of this activity in 
regions 50, 56 and 95. Likewise, the feed grain-soybean activity is intro­
duced into producing region 17 and the activity is intensified in regions 
40 and 4?. 
Table 30a. Regional wheat demand, production within consuming regions, imports, exports and 
transfers, Model IV-B 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu. ) (mil.bu.) (mil.bu.) ($/bu.) 
1 9,633.3 9,633.3 15 1.4l 
2 141,640.2 141,640.2 8,15,21 1.36 
3 18,864.9 18,864.9 21 1.38 
4 1,595.8 42,896.4 41,298.5 1.30 
5 6,552.6 6,552.9 1.4l 
6 -43.0 43.0 1.32 
7 12,665.2 12,665.2 
53,886.4 
1.23 
8 8,312.7 62,199.1 
31,858.7 
- 2 1.03 
9 31,858.7 11,20 1.17 
10 12,050.8 12,050.8 1.12 
11 70,208.1 90,707.4 20,499.3 11 0.93 
12 21,252.2 21,252.2 21 1.07 
13 10,390.8 10,390.8 21 1.05 
14 47,955.9 47,956.1 0.93 
15 36,630.1 98,418.5 61,788.4 1,2 0.91 
16 -152.4 49,499.6 49,652.0 17 1.07 
17 57,059.6 4,285.6 52,774.1 16,19 1.28 
18 188,674.0 117,273.9 71,400.1 19 1.14 
19 22,872.6 101,486.8 4,091.0 74,523.2 17,18 0.71 
20 82,549.5 352,096.1 258,187.2 11,359.4 9 0.70 
Table 30a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
21 15,812.3 104,605.2 2,686.2 86,106.7 2,3,12,13 O.69 
22 7,446.8 29,264.2 21,817.4 0.82 
23 1,097.7 1,097.8 
87,700.4 
0.88 
24 -7,300.8 101,121.3 20,721.7 28,29,30 0.53 
25 -530.6 679.2 1,209.8 0.77 
26 6,077.4 68,077.8 62,000.4 O.67 
27 -527.I 24,097.8 10,853.9 
24 
13,771.0 31 0.90 
28 10,377.8 5,135.0 5,242.8 1.05 
29 106,311.6 111,727.1 46,363.2 40,947.7 24 O.89 
30 60,094.4 45,431.9 26,847.4 41,509.9 24 O.98 
31 12,840.1 46,365.6 47,296.5 13,771.0 27 1.24 
Table 30b. Regional feed grain demand, production within consuming region, imports, exports 
and transfers, Model IV-B, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,263.8 4,263.8 9,15 1.14 
2 11,874.1 6,350.4 5,523.7 8,9 1.08 
3 7,088.6 5,879.3 1,209.0 9 1.11. 
4 6,189.1 314.8 1,300.9 4,573.4 8 I.16 
5 3,382.2 3,382.2 8,14 1.15 
6 1,190.5 1.4 1,189.1 13 1.18 
7 3,601.8 1,178.0 2,423.8 15 1.00 
8 8,729.1 15,674.7 6,945.8 2,4,5 0.77 
9 5,608.1 13,299.0 7,690.9 1,2,3 0.8l 
10 2,501.3 2,501.3 0.82 
11 9,336.6 9,336.7 O.67 
12 8,488.2 5,963.0 2,525.1 13,15 0.86 
13 22,599.1 24,494.6 1,895.9 6,12 0.66 
14 6,972.7 8,849.6 1,877.0 5 0.77 
15 14,973.4 21,654.0 6,680.5 1,7,12 0.66 
16 1,929.0 1,929.0 20 0.87 
17 5,219.8 5,219.8 20 1.06 
18 5,472.3 5,472.4 0.80 
19 128.9 128.9 0.63 
20 984.2 8,132.9 7,148.8 16,17 0.62 
Table 30b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 4,920.2 6,418.4 84.6 1,582.8 31 0.6l 
22 687.2 687.2 0.73 
23 3,116.7 3,116.6 O.69 
24 556.1 652.7 96.7 28 0.47 
25 38.l 38.1 O.69 
26 497.7 1,323.4 1,953.0 2,778.8 28,31 0.59 
27 341.9 341.9 0.80 
28 464.4 464.4 24,26 0.87 
29 1,460.4 1,460.4 0.79 
30 845.7 845.7 0.87 
31 5,483.6 1,489.8 3,993.8 21,26 1.10 
Table 30c. Regional oil meal demand, production within consuming region, imports and exports, 
Model IV-B, in feed units 
Con- Demand 
suming Require -
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Cotton-
Soybean seed 
Price Price 
($/bu.) ($/T) 
1 921.6 921.6 21 1.31 
2 3,626.0 3,626.0 11,15,21 1.32 
3 1,521.1 1,521.1 5,15 1.34 33.90 
4 837-5 319.3 518.1 13 
1,061.5 
1.21 30.55 
5 1,191.3 2,252.8 3 1.09 29.30 
6 279.6 13.6 266.0 21 1.16 29.35 
7 785.8 219.4 566.4 15 1.11 29.33 
8 1,061.1 1,061.1 11,13 1.10 
9 1,303.6 1,303.6 11 1.18 
10 433.8 332.7 101.0 15 1.19 
11 701.0 3,22^.7 2,524.7 2,8,9,12 0.88 
12 788.6 788.6 11 1.04 
13 1,368.7 2,767.2 1,398.6 4,8 0.92 
14 1,058.7 84.9 973.8 21 
2,863.6 
1.00 24.45 
15 1,810.3 4,674.4 2,3,7,10 0.97 
16 452.6 355.9 96.7 18 1.05 26.98 
17 4,338.1 860.2 3,477.8 21,18 
16,17 
1.07 27.27 
18 1,597-1 772.1 1,847.1 1,022.1 0.85 22.00 
19 505.2 311.2 158.9 35.0 21 1.00 27.78 
20 523.7 523.7 0.95 
Table 30c (Continued) 
Con- Soybean Cottonseed 
suming Require- Production Production 
Region ment Within Within Quantity 
(00° I) <°°°*> 
Imports 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($A>u.) 
Cotton­
seed 
Price 
($/T) 
21 494.3 8,202.5 7,708.0 
_ a 0.82 
22 26.7 155.6 128.9 24 0.97 
23 105.2 105.1 1.02 
24 128.9 128.9 22 1.27 
25 57.2 57.2 21 1.05 
26 240.7 240.7 21 0.97 
27 428.4 336.1 92.3 21 1.34 
28 201.0 201.0 21 1.34 
29 273.3 273.3 21 1.34 
30 I87.8 I87.8 21 Î.34 
31 669.3 400.0 269.3 21 1.34 
al, 2,6,14, 17,19,25,26,27,28,29,30,31. 
Figure 15a. Interregional flows and x = intraregional transfer of wheat to feed grains (millions 
of bushels), Model IV-B 
Figure 15b 
. Interregional flows of feed grains 
(thousands or tons of feed units), Model IV-B 
Figure 15c. Interregional flows of oil meals (thousands of tons of feed units), Model IV-B 
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Summary of land use by programming regions as given by the solution to Model IV-C 
Land in 
Land in Feed 
Wheat Grains 
Land in 
Feed Land in 
Grains- Soybeans 
Soybeans 
Land in Idle 
Cotton Land 
Equilibrium Rent/A 
Total Cotton Soybean 
Land Land Land 
—— 000 A —— 
336.8 
289.1 
363.9 
602.6 5.18 • • 0 
2,422.0 13.49 —— 0 
598.0 30.34 —— 0 
331.5 25.63 — — 0 
312.3 8.82 -- 0 
877.5 19.95 0 0 
335.1 0 0 0 
430.8 5.09 0 0 
1,952.3 11.59 0 0 
470.7 0 0 0 
0.54 0 0 
4,673.4 0 0 0 
332.2 4.50 0 0 
289.2 1.44 0 2.47 
140.5 0 0 0 
59.9 558.1 0 39.94 0 
95-2 95.2 1.23 0 1.28 
544.2 544.2 0 0 3.60 
967.2 967.1 0 0 3.37 
140.9 0 0 0 
2,381.0 0 0 0 
1,223.6 0 0 0 
651.4 191.0 0 13.44 0 
Table 31 (Continued) 
Program- Land in Land in 
ming land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 562.2 
26 937.3 
27 
28 
29 329.4 
30 593.3 
31 
32 58O.8 
33 5,854.3 
34 359-3 
35 337.3 
36~ 746.5 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,559.4 171.8 
41 430.0 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
311.9 0 0 0 
398.8 1.07 46.12 0 
330.2 5.23 0 0 
1,069.0 0 —  —  0 
7.2 281.0 0 8.96 0 
4.02 — —  0 
3.60 -- 0 
4l4.8 0 0 
580.8 0 — * 1 
7.80 —  —  0 
470.2 0 — — 0 
1,886.7 
993.8 
27.51 
5.15 
20.29 
17.15 
18.31 
2.25 
0 
0 
9.73 
21.48 
9.79 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 31 (Continued) 
Program- Land in land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 1,891.0 
47 2,290.4 2,903.7 1,189.8 
48 859.0 
49 735.5 735.6 
50 753.8 
51 167.4 
52 4,546.3 
53 1,690.1 
54 2,225.9 
55 9,352.1 
56 868.2 1,957.2 
57 2,739.7 
58 1,931.5 
59 758.7 
60 1,065.7 1,065.8 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 552.6 
66 1,806.4 
67 
68 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
6.76 —— 0 
14.45 0 
858.9 0 —— " 0.76 
0.43 — 0.92 
11.57 1.12 0 
1,635.3 0 —— 0 
13.64 — 0 
12.02 0 
2,225.9 0 3.25 
7.73 0 
l.l8 —— 0 
4.17 0 
10.61 0 
9.52 0 
3.62 — 1.33 
1,308.3 
2.77 3.19 
0 0 
8.33 0 
2,011.7 0 —— 0 
5,487.4 0 0 
60.9 0 
4,021.6 0 — — 
100.4 0 —— 0 
Table 31 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
69 
70 
71 
72 50.6 
73 
74 
346.2 75 
76 1,836.2 
77 
78 914.4 
79 969.8 
80 
81 
82 
83 
84 
85 1,579.8 
86 726.5 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
—— 000 A —— 
3.239.4 60.2 
1.950.5 1,950.4 
734.1 
914.5 
969.9 
2,302.6 2,302.7 
1,231.7 
584.7 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton land Land Land Land 
1,751.0 
3,917.5 
1,382.U 
915.5 
360.4 
1,005.6 
883.2 
1,095.4 
447.8 
0 
0 
0 
0 
0 
2.61 
9.00 
10.83 
8.48 
0.05 
9.73 
2.67 
0.10 
0 
0 
0 
4.50 
0.74 
2.22 
10.55 
11.45 
0 
0 
0 
0 
0 
0 
8.89 
8.09 
1.55 
5.05 
0 
0 
0 
0 
0 
0 
0 
0 
Table 31 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A 
91 975.5 
92 2,518.5 
93 
94 1,701.1 
95 2,724.0 
96 1,827.0 
97 523.9 806.5 
98 200.8 200.8 
99 220.7 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 1,495.5 
106 
107 
108 28.2 
109 2,508.8 
110 407.7 
111 222.0 
112 318.9 
113 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,642.1 0 • • 0 
3.14 ™ • — — 
497.1 0 — w 0 
880.3 2.50 39.66 — — 
425.3 19.07 176.90 0 
1,693.2 10.55 50.50 • * 
1,452.8 13.28 125.17 0 
5.78 0 7.06 
9.15 0 — — 
1,262.9 13.06 27.19 0 
2.4 14.49 11.28 
249.6 10.40 46.98 • «• 
496.1 18.46 65.03 — — 
1.65 — — — — 
617.8 0 --
419.0 0 — * 
415.0 0 — — — — 
502.8 0 — ™ 
6.64 — — — — 
0.29 -- --
6.61 
47.2 2.04 19.62 — — 
1,749.7 0 — — 
Table 31 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A —— 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973.5 
122 
123 1,041.4 
124 212.1 
125 
126 760.4 
127 356.9 
128 330.7 
129 121.4 
130 
131 
132 53.2 
450.5 133 
134 86.7 
135 115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
446.7 
O.67 
0 
24.74 
12.72 — — — — 
17.23 - - --
10.57 —— — — 
34.85 -- --
799.8 23.06 51.64 • • 
209.1 0 0 0 
1.14 0 0 
190.8 0 0 0 
1,366.1 0 0 0 
760.4 0 0 2.33 
607.7 916.9 0 31.46 0 
0.02 0 0 
2.38 0 0 
152.7 148.5 0 11.49 0 
38.2 0 0 0 
11.4 3.12 24.31 — — 
405.4 45.0 0 44.35 2.03 
86.7 0 0 27.39 
115.2 0 0 13.06 
Table 31 (Continued) 
Program­
ming 
Region 
Land in 
Wheat 
Land in 
Feed 
Grains 
Land in 
Feed Land in 
Grains- Soybeans 
Soybeans 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rent/A 
Total Cotton Soybean 
Land Land Land 
— 000 A — 
136 40.0 177.3 0 12.32 • — 
137 140.6 599.4 15.07 80.13 — —  
138 69.1 46.2 8.52 15.89 — —  
139 10.7 9.2 6.23 47.30 --
lUO 22.3 200.7 15.32 161.94 0 
l4l 223.2 0 0 • «W 
142 295.6 527.7 22.91 70.09 — —  
143 97.8 63.3 38.26 25.05 —  —  
144 2.0 49.0 0 10.41 0 
Total 55,862.0 64,785.7 14,629.2 19,545.2 11,423.6 57,709.6 
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Soybeans are produced in producing regions 32, 3^ and 48 as the result 
of the increased oil meal export demands and their production is intensified 
in region 65. Producing regions 40 and 4? experience a drop in soybean 
acreages as a consequence of the shift to the feed grain-soybean activity 
in this region. Cotton production remains intact as per Model IV-B. Figure 
16 depicts the optimal regional production pattern for Model IV-C. 
The interregional movement of products indicated by Table 32 and Figure 
17 does not show any marked departure from the patterns established by 
earlier models. Careful checking reveals that the volume of interregional 
movements and intraregional transfers do change, however. The equilibrium 
prices of wheat are changed slightly more in going from Model IV-B to IV-C 
than are feed grain or oil meal prices. This result is to be expected, 
however, due to the fact that the export demand for wheat represents a 
much larger share of total demand than is true for feed grains and oil 
meals. Consequently, a 25 per cent increase in wheat exports means a pro­
portionately greater increase in wheat requirements than does an identical 
increase in feed grain and oil meal exports mean to the demands for these 
products. 
Model IV-D 
In Model IV-D wheat exports are at 150 per cent of their 1956-61 
average levels, feed grain and oil meal exports are at 200 per cent of 
their 1956-61 average levels. The distribution of each product among con­
suming regions follows the original export distribution pattern. 
Figure 16. Regional production pattern for Model IV-C (each dot represents 200,000 acres) 
LEGEND 
Wheat— • Cotton—\s 
Feedgralne- • Soybean-• 
Soybean-Feedgralne-* 
Table 32a. Regional wheat demand, production within consuming region, imports, exports and 
transfers, Model IV-C 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mll.hu.) (mll.bu.) (mll.bu.) (mll.bu.) (mll.bu. ) ($/bu.) 
1 9,633.3 9,633.3 21 1.45 
2 141,640.2 141,640.2 8,15 1.40 
3 18,864.9 18,864.9 21,15 1.42 
4 1,595.8 55,760.0 54,164.2 1.33 
5 6,552.6 6,552.9 1.4l 
6 -43.0 43.0 1.35 
7 12,665.2 12,665.2 1.23 
8 8,312.7 62,199.1 53,886.4 2 1.07 
9 58,528.3 58,528.3 11,20 1.20 
10 19,091.0 19,091.0 1.12 
11 86,842.9 97,996.8 11,153.8 9 0.97 
12 93,132.9 93,132.9 21 1.10 
13 10,390.8 10,390.8 21 1.09 
14 47,955.9 47,956.2 
104,922.5 
0.94 
15 36,630.1 141,552.6 2,3 0.95 
l6 -152.4 52,621.7 52,774.1 17 1.07 
17 57,059.6 4,285.6 52,774.1 l6 1.28 
18 188,674.0 86,350.7 102,323.9 19 1.17 
19 22,872.6 129,287.5 4,091.0 102,323.9 18 0.75 
20 82,549.5 373,747.0 243,823.1 47,374.4 9 0.73 
Table 32a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu. ) (mll.bu.) (mll.bu.) (mll.bu.) (mll.bu.) ($/bu.) 
21 15,812.3 130,665.6 114,853.3 1,3,12,13 0.73 
22 7,446.8 29,264.2 21,817.4 0.82 
23 1,097.7 1,097.8 
94,862.9 28,29,30 
0.88 
24 -7,300.8 113,094.3 25,532.2 0.53 
25 -530.6 679.2 1,209.8 0.77 
26 6,077.4 68,077.8 62,000.4 O.67 
27 -527.I 24,098.2 10,853.9 13,771.0 31 O.90 
28 10,377.8 5,135.4 5,242.8 24 1.05 
29 106,311.6 111,727.1 51,151.9 45,736.4 24 O.89 
30 60,094.4 45,431.9 29,221.2 43,883.7 24 0.98 
31 12,840.1 46,365.6 47,296.5 13,771.0 27 1.24 
Table 32b. Regional feed grain demand, production within consuming region, imports, exports 
and transfers, Model IV-C, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,398.6 4,398.6 9,15 l.l6 
2 12,245.6 6,350.4 5,895.2 8,9 1.11 
3 7,322.8 5,879.6 1,443.1 9 1.13 
4 6,189.1 314.8 1,706.2 4,168.2 8 1.18 
5 3,458.7 54.4 3,404.3 8,14 1.17 
6 1,190.5 1.4 1,189.1 13 1.20 
7 3,601.8 1,178.0 2,423.8 15 1.03 
8 8,729.1 15,674.7 6,945.8 2,4,5 0.80 
9 5,692.3 13,299.0 7,606.7 1,2,3 O.83 
10 2,511.2 2,511.2 O.85 
ll 9,461.7 9,461.8 O.69 
12 8,673.5 5,963.1 2,710.4 13,15 0.89 
13 22,599.1 24,494.6 1,895.9 6,12 0.68 
14 6,972.7 9,078.3 2,105.7 5 0.79 
15 15,146.1 22,423.7 7,277.6 1,7,12,17 0.68 
16 1,929.0 1,929.0 20 O.90 
17 6,793.9 6,793-9 15,20 1.09 
18 7,186.6 7,186.6 0.84 
19 128.9 128.9 0.67 
20 984.2 1,827.6 8,523.8 16,17 0.65 
Table 32b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 4,920.2 6,4l8.4 1,498.2 31 0.6l 
22 687.2 687.2 0.73 
23 3,116.7 3,116.6 O.69 
24 556.1 804.3 248.2 28 0.47 
25 38.1 38.1 O.69 
26 497.7 1,323.4 1,953.0 2,778.8 28,31 0.59 
27 3^1.9 341.9 0.80 
28 464.4 464.4 24,26 O.87 
29 1,611.3 1,611.3 0.79 
30 920.5 920.5 O.87 
31 5,550.5 1,489.8 4,060.7 21,26 1.10 
Table 32c. Regional oil meal demand, production within consuming region, imports and exports, 
Model IV-C, in feed units 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 921.6 921.6 21 1.35 
2 3,753.4 3,753.4 11,13,15,21 1.37 
3 1,612.7 1,612.7 5,15 1.38 35.09 
4 837.5 319.3 518.1 13 1.25 31.54 
5 1,353.5 2,340.1 986.6 3 1.14 30.56 
6 279.6 13,6 266.0 21 1.21 30.54 
7 785.8 219.4 566.4 15 1.16 30.57 
8 1,061.1 389.9 671.3 13 1.14 
9 1,404.0 690.7 713.3 11 1.23 
10 443.2 325.4 117.3 15 1.24 
11 724.4 3,225.7 2,501.3 2,9,12 0.93 
12 842.2 842.2 11 1.08 
13 1,368.7 2,767.2 
84.9 973.8 
1,398.6 2,4,8 0.96 
l4 1,058.7 21 1.05 25.59 
15 1,948.2 4,665.6 2,717.5 2,3,7,10 1.02 
16 452.6 355.9 96.7 18 1.09 28.19 
17 5,057.2 860.2 4,197.0 21,18 
16,17 
1.12 28.46 
18 1,598.2 772.1 1,847.1 1,021.0 0.89 23.22 
19 505.2 311.2 158.9 35.0 21 1.05 29.08 
20 523.7 0.99 
Table 32c (Continued) 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
21 494.3 8,202.5 7,708.0 -a 0.87 
22 26.7 428.9 402.2 24,29 0.97 
23 105.2 105.1 1.02 
24 128.9 128.9 22 1.27 
25 57.2 57.2 21 1.09 
26 240.7 240.7 21 1.01 
27 428.4 336.1 92.3 21 1.39 
28 201.0 201.0 21 1.39 
29 273.3 273.3 22 1.34 
30 187.8 187.8 21 1.39 
31 669.3 400.0 269.3 21 1.39 
aShips to 1,2,6,14,17,19,25,26,27,28,30 and 31. 
Figure 17a. Interregional flows and x = intraregional transfers of wheat to feed grains (millions 
of "bushels \ Model IV-C 
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The optimal land use pattern found as a solution to this model is 
shown in Table 33 and Figure 18. Again here, as in previous models ana­
lyzing the effect of exports on the interregional competition of regions, 
comparison is made with the last model discussed. In this case the compari­
son is with Model IV-C. 
Producing regions 7, 113, 115 and 134 are added anew to wheat pro­
duction while the acreage of wheat in regions 86, 91, 105 and 127 is in­
creased. At the same time, the acreage of wheat in producing regions 4l, 
56 and 97 is decreased. For feed grains, producing regions 28, 51 and 
136 are added and production is intensified in regions 40, 56 and 97» 
Thus, in regions 56 and 97 land was shifted from producing wheat to the 
"production of feed grains. 
Some feed grains are also produced with the feed grain-soybean activ­
ity. This activity was introduced into producing regions 34, 54, 78 and 
133. Some land was shifted from the feed grain-soybean activity to soy­
bean production in region 47. Soybean production was also intensified in 
regions 65 and 86 while region 4l was introduced into soybean production. 
Producing regions 34 and 40 lost soybean acres to make room for the shift 
to feed grain-soybean and feed grain production, respectively. 
Table 34 and Figure 19 represent the interregional product movements, 
intraregional transfers and equilibrium prices of the products for Model 
IV-D. 
Table 33. Summary of land use by programming regions 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
1 602.6 
2 2,422.0 
3 598.0 
4 331.5 
5 312.3 
6 877.5 
7 5.1 
8 430.8 
9 1,952.3 
10 
11 336.8 
12 
13 332.2 
14 289.1 289.2 
15 
16 
17 95-2 95.2 
18 544.2 
19 967.2 
20 
21 
22 
23 363.9 
given by the solution to Model IV-D 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
6.08 0 
14.42 — — 0 
31.50 —  —  0 
26.69 — —  0 
9.81 - - 0 
21.07 0 0 
330.0 0 0 0 
5.85 0 0 
12.58 0 0 
470.7 0 0 0 
1.27 0 0 
4,673.4 0 0 0 
5.07 0 0 
2.04 0 2.93 
140.5 0 0 0 
558.1 0 39.93 0 
2.28 0 1.83 
544.2 0 0 4.92 
967.1 0 0 4.69 
140.9 0 0 0 
2,381.0 0 0 0 
1,223.6 0 0 0 
191.0 0 13.41 0 
Table 33 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 562.2 
26 937-3 
27 
28 281.0 
29 329.4 
30 593.3 
31 
32 580.8 
33 5,854.3 
34 679.1 150.4 
35 337-3 
36 746.5 
37 1>53.8 
38 5,889.1 
39 1,210.1 
40 1,571.7 159.5 
41 289.6 135.3 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
398.8 
330.2 
7.2 
311.9 
1,069.0 
414.8 
580.8 
1,891.9 
993.8 
0 
1.07 
5.23 
0 
O.58 
5.06 
4.81 
0 
0 
9.05 
1.03 
28.61 
6.27 
21.48 
18.46 
19.73 
3.11 
0 
0 
10.52 
22.35 
11.09 
0 
46.10 
0 
8*38 
0 
0 
0 
0 
0 
0 
0 
0 
2.16 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 33 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 1,891.0 
47 2,198.0 993-9 3,192.0 
48 859.0 
49 735.5 735.6 
50 753.8 
51 167.4 1,062.7 
52 4,546.3 
53 1,690.1 
54 1,724.6 2,225.9 
55 9,352.1 
56 693.2 2,132.2 
57 2,739.7 
58 1,931.5 
59 758.7 
60 1,065.7 1,065.8 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 1,450.8 
66 1,806.4 
% 
Equilibrium Rent/A 
land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
7.70 0 
15.74 0.05 
858.9 0 - - 1.76 
1.55 0.85 
12.10 0.59 0 
572.5 0 — — 0 
14.17 0 
13.33 0 
501.3 0 - - 4.44 
8.55 0 
1.71 0 
4.98 0 
11.29 0 
10.21 0 
4.29 1.66 
3.34 3.68 
1,308.3 0 —— 0 
8.82 —— 0 
2,011.7 0 —— 0 
4,589.2 0 — 0 
60.9 0 — mm • 
,021.6 0 —— — — 
100.4 0 0 
Table 33 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
69 
70 
71 
72 50.6 
73 
74 
75 346.2 
76 1,836.2 
77 
78 637.2 
79 969.8 
80 
81 
82 
83 
84 
85 1,579.8 
86 707.1 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
734.1 
1,231.7 
3.239.4 
1.950.5 
277.2 
2,302.6 
60.2 
1,950.4 
914.5 
969.9 
2,302.7 
6o4.l 
Equilibrium Rent/A 
land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 
3,917.5 
1,382.4 
915.5 
360.4 
1,005.6 
883.2 
1,095.4 
447.8 
0 
0 
0 
0 
0 
4.92 
9.90 
11.78 
11.50 
0.84 
10.60 
5.41 
0.86 
0 
0 
0 
4.99 
1.23 
2.66 
11.02 
11.86 
0 
0 
0 
0 
0 
0 
7.83 
8.73 
1.94 
3.51 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 33 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 2,617.6 
92 2,518.5 
93 
94 1,701.1 
95 2,724.0 
96 1,827.0 
97 651.9 678.5 
98 200.8 200.8 
99 220.7 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 2,113.3 
106 
107 
108 28.2 
109 2,508.8 
110 407.7 
111 222.0 
112 318.9 
113 1,085.5 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
3.21 — —  0 
5.69 — —  —  —  
497.1 0 —  *  0 
880.3 5.45 36.69 —  —  
425.3 22.56 173.38 0 
1,693.2 12.83 48.21 
1,452.8 15.72 122.70 0 
7.94 0 6.13 
10.92 0 —  —  
1,262.9 15.94 24.29 0 
2.4 16.97 8.79 
249.6 12.99 44.38 — —  
496.1 21.35 62.13 — —  
4.81 • — • • 
3.61 —- --
419.0 0 
415.0 0 —  —  
502.8 0 — —  — —  
7.83 -- — — 
1.23 -- --
7.57 •a * mt w 
47.2 2.89 18.75 —  —  
664.2 0 —  —  —  —  
Table 33 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
114 283.7 
115 446.7 
116 968.7 
117 1,427.1 
118 1,467.8 
119 3-6.9 
120 375.7 
121 973-5 
122 
123 1,041.4 
124 318.1 
125 
126 760.4 
127 1,006.5 
128 330.7 
129 121.4 
130 
131 
132 53.2 
133 45.0 450.5 
134 86.7 86.7 
135 115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
3.46 
5.99 
31.97 
799-8 
607.7 
152.7 
11.4 
405.4 
18.33 — —  — — 
22.48 *• — — —  
15.30 •  — — —  
36.85 " 
24.52 49.98 * — 
209.1 0 0 0 
1.76 0 0 
84.8 0 0 0 
1,366.1 0 0 0 
760.4 0 0 3.41 
267.3 0 31.44 0 
0.02 0 0 
2.38 0 0 
148.5 0 11.48 0 
28.2 0 0 0 
4.98 22.44 • — 
1.80 42.54 1.32 
0.18 0 28.92 
115.2 0 0 14.35 
Table 33 (Continued) 
Program- Land in 
ming Land in Feed 
Region Wheat Grains 
Land in 
Feed Land in Land in 
Grains- Soybeans Cotton 
Soybeans 
Equilibrium Rent/A 
Idle Total Cotton Soybean 
Land Land Land Land 
136 
137 
138 
139 
140 
141 
142 
143 
144 
295.6 
97.8 
177.3 
140.6 
69.1 
10.7 
22.3 
4o.o 
599.4 
46.2 
9.2 
200.7 
527.7 
63.3 
2.0 
223.2 
49.0 
0.44 
18.61 
10.63 
7.86 
19.10 
0 
26.29 
41.00 
0 
11.88 
76.58 
13.76 
45.65 
158.12 
0 
66.68 
22.09 
10.39 
0 
Total 59,925.1 66,353.7 15,457.6 22,379.1 11,423.6 48,4l6.2 
Figure 18. Regional production pattern for Model IV-D (each dot represents 200,000 acres) 
LEG-END 
V/heat- + Cot ton-f 
Feedgralne- • Soybean-
Soybean-Feedgralne-
Table 34a. Regional wheat demand, production within consuming region, imports, exports 
and transfers, Model IV-D 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu. ) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
1 14,450.0 14,450.0 21 1.48 
2 179,562.1 179,562.1 8,15,21 1.42 
3 27,471.3 175.0 27,296.4 21 1.45 
4 1,595-8 55,760.0 54,164.2 1.35 
5 9,828.9 9,828.9 1.4i 
6 -43.O 43.0 1.37 
7 12,665.2 12,665.2 1.23 
8 8,312.7 62,199.1 53,886.4 2 1.09 
9 34,914.9 34,914.9 11,20 1.22 
10 12,857.6 12,857.6 1.12 
11 72,115.2 92,220.5 20,105.3 9 O.98 
12 29,490.6 29,490.6 21 1.13 
13 10,390.8 10,390.8 21 1.12 
14 47,955.9 47,956.2 
100,349.8 
0.94 
15 36,703.5 137,053.3 2 0.97 
16 -152.4 81,008.2 81,160.6 17 1.07 
17 85,446.0 4,285.6 8l,l60.6 16 1.28 
18 265,984.6 89,129.3 176,855.3 19,20 1.28 
19 22,872.6 178,151.8 4,091.0 151,188.2 18 0.86 
20 82,549.5 373,167.2 250,140.9 40,476.8 18,9 0.75 
Table 34a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
21 15,812.3 122,766.0 106,953.7 -a 0.75 
22 7,446.8 29,264.2 21,817.4 0.82 
23 1,097.7 1,097.8 0.88 
24 -7,300.8 186,606.7 17,653.3 176,254.2 28,29,30 0.68 
25 -530.6 679.2 1,209.8 0.77 
26 6,077.4 68,077.8 62,000.4 0.72 
27 -527.I 24,098.2 10,853.9 
5,242.8 
13,771.0 31 0.95 
28 10,377.8 5,135.4 24 1.20 
29 148,218.8 111,727.1 60,729.4 97,221.1 24 1.04 
30 85,253.5 45,432.0 33,968.8 73,790.3 24 1.13 
31 15,823.1 46,365.7 44,313.6 13,771.0 27 1.29 
*1,2,3,12,13. 
Table 34b. Regional feed grain demand, production within consuming region, imports, exports 
and transfers, Model IV-D, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,668.3 4,668.3 9,15 1.18 
2 12,988.5 6,350.4 6,638.2 8,9 1.12 
3 7,791.0 5,879.3 
1,706.2 
1,911.3 9 1.15 
4 6,189.1 314.8 4,168.2 8 1.20 
5 3,611.6 54.4 3,557.3 14 1.18 
6 1,190.5 1.4 1,189.1 13 1.21 
7 3,601.8 1,611.0 1,990.8 15 1.04 
8 8,729.1 16,738.8 8,009.9 2,4 0.81 
9 5,860.8 13,299.0 7,438.2 1,2,3 O.85 
10 2,531.0 2,531.1 0.86 
11 9,711.9 9,711.9 0.70 
12 9,044.2 5,963.0 3,081.1 13 0.90 
13 22,599.1 26,868.9 4,270.2 6,12 0.69 
14 6,792.7 10,349.8 3,557.3 5 0.80 
15 15,491.6 19,420.3 3,928.6 1,7 0.70 
16 1,929.0 1,929.0 20 0.92 
17 6,793.9 6,793.9 20 1.10 
18 7,186.6 7,186.7 0.90 
19 128.9 128.9 0.77 
20 984.2 1,827.6 7,879.4 8,722.9 16,17 0.67 
Table 34b (Continued) 
Con­ Demand Production Wheat - Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 4,920.2 6,894.3 1,974.2 31 0.66 
22 687.2 687.2 0.73 
23 3,116.7 3,116.6 0.69 
24 556.1 556.1 0.61 
25 38.1 38.1 0.69 
26 497.7 1,323.4 1,953.0 2,778.8 28,31 0.64 
27 341.9 341.9 0.85 
28 464.4 464.4 26 0.92 
29 1,913.0 1,913.0 0.93 
30 1,070.0 1,070.0 1.01 
31 5,684.3 1,395.9 4,288.5 21,26 1.15 
Table 34c. Regional oil meal demand, production within consuming region, imports and exports, 
Model IV-D, in feed units 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 921.6 921.6 21 1.39 
2 4,008.1 4,008.1 11,13,15,21 l.4l 
3 1,795-8 1,795-8 5,15 1.42 36.03 
4 837-5 319.3 518.1 13 
662.4 
1.29 32.47 
5 1,677.7 2,340.1 3 1.17 31.55 
6 279.6 13.6 266.0 21 1.25 31.47 
7 785.8 219.4 566.4 15 1.19 31.55 
8 1,061.1 258.9 802.2 13 1.18 
9 l, 604.8 690.7 914.1 11 1.27 
10 462.0 462.0 1.26 
11 771.2 3,225.7 2,454.5 2,9,12 0.97 
12 949.4 949.4 11 1.12 
13 1,368.7 2,990.2 1,621.6 2,4,8 1.00 
14 1,058.7 84.9 973.8 21 
4,586.3 
1.09 26.49 
15 2,224.0 6,810.3 2,3,7 1.06 
16 452.6 355.9 96.7 18 1.13 29.14 
17 6,495.4 860.2 5,635.2 21 l.l6 29.40 
18 1,600.5 772.1 1,847.1 1,018.7 16,17 0.93 24.18 
19 505.2 311.2 158.9 35.0 18 
17.4 
1.08 30.10 
20 523.7 541.2 27 1.01 
Table 3^c (Continued) 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity From 
(000 T) 
Exports 
Quantity To 
(000 T) 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
21 494.3 8,207.0 7,712.6 _a 0.90 
22 266.7 1,126.0 859.3 24,29,30,31 0.97 
23 105.2 105.1 21 1.02 
24 128.9 128.9 22 1.27 
25 57-2 57.2 21 1.13 
26 240.7 240.7 21 1.05 
27 428.4 336.1 92.3 20,21 1.42 36.88 
28 201.0 201.0 21 1.42 
29 273.3 273.3 22 1.34 
30 187.8 187.8 22 1.42 
31 669.3 400.0 269.3 22 1.4i 37.72 
®Ships to 1,2,6,14,17,23,26,25,27 and 28. 
Figure 19a. Interregional flows and x = intraregional transfers of wheat to feed grains (millions 
of bushels), Model IV-D 
Figure 19*. Interregional flo. of teed grains (thousands of tons of feed units), Model 
Figure 19c. Interregional flows of oil meals (thousands of tons of feed units), Model IV-D 
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Model IV-E 
The aggregate level of exports remains the same as was assumed for 
Model IV-D. The ports through which the products move are changed, how­
ever. Of the 50 per cent increase in wheat exports, one-half of this 
increase is channeled through the St. Lawrence Seaway consuming regions, 
9, 10, 11 and 12. The other one-half is moved through the Pacific Coast 
regions# 29, 30 and 31. One-half of the increase in feed grain exports are 
also channeled through the St. Lawrence Seaway regions. The remaining 
portion of the increase in feed grain requirements are distributed among 
the other consuming regions following the initial pattern. Oil meal ex­
ports are also varied in direction. Twenty per cent of the increase in 
oil meal exports are given to the Pacific Coast regions. Fifty per cent 
of the increase is forced through consuming regions of the Great Lakes 
States (9, 10, 11 and 12) and the remaining 30 per cent follows the origi­
nal pattern of distribution to the remaining regions. 
Again, comparing with the last model discussed, wheat encountered 
some acreage reallocations due to the specification of port of export 
for the same amount of product exported. Producing regions 62, 95 and 
107 were initiated into feed grain production and acreages of wheat in 
regions 4l, 47, 97 and 113 were increased. Regions 7, 56 and 134 were 
discontinued from producing wheat and downward acreage adjustments oc­
curred in regions 78, 86, 91, 124 and 127. Thus, one can see a slight 
shifting of wheat acreage toward the areas to which the exports were 
reallocated. 
Table 35. Summary of land use by programming regions 
Program- Land in Land in 
mi ng Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
1 602.6 
2 2,422.0 
3 598.0 
4 331.5 
5 312.3 
6 877.5 
7 
8 430.8 
9 1,952.3 
10 
11 336.8 
12 
13 332.2 
14 289.I 289.2 
15 
16 
17 95.2 95.2 
18 544.2 
19 967.2 
20 
21 
22 
23 363.9 
given by the solutions to Model IV-E 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
5.93 — — 0 
14.26 — — 0 
31.30 — — 0 
26.50 — — 0 
9.64 -- 0 
20.87 0 0 
335.1 0 0 0 
5.72 0 0 
12.41 0 0 
470.7 0 0 0 
1.14 0 0 
4,673.4 0 0 0 
4.97 0 0 
1.94 0 2.80 
140.5 0 0 0 
558.1 0 39.93 0 
2.09 0 1.67 
544.2 0 0 4.64 
967.1 0 0 4.40 
140.9 0 0 0 
2,381.0 0 0 0 
1,223.6 0 0 0 
191.0 0 13.42 0 
Table 35 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—- 000 A — 
24 
25 562.2 
26 937.3 
27 
28 281.0 
29 329.4 
30 593.3 
31 
32 580.8 
33 5,854.3 
34 829.5 
35 337-3 
36 746.5 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,632.4 98.8 
41 430.0 292.1 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
398.8 
330.2 
7.2 
311.9 
1,069.0 
414.8 
580.8 
1,594.6 
993.8 
0 
1.07 
5.23 
0 
0.4i 
4.88 
4.6o 
0 
0 
8.84 
0.84 
28.42 
6.07 
21.28 
18.23 
19.46 
3.11 
0 
0 
10.55 
22.39 
10.86 
0 
46.il 
0 
8~54 
0 
0 
0 
0 
0 
0 
0 
0 
2.51 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 35 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 1,891.0 
47 2,489.2 1,5^ 3.9 2,350.8 
48 859.0 
49 735-5 735.6 
50 753.8 
51 167.4 1,107.3 
52 4,546.3 
53 1,690.1 
54 1,733.2 2,225.9 
55 9,352.1 
56 2,825.4 
57 2,739.7 
58 1,931.5 
59 758.7 
60 964.1 101.6 1,065.8 
61 1,512.7 1,512.7 
62 673.0 
63 2,311.5 
64 
65 2,611.6 
66 1,806.4 
67 
68 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
7.74 — — 0 
15.49 — — 0 
858.9 0 1.54 
1.34 -- 0.83 
12.10 0.59 0 
528.0 0 —— 0 
14.17 0 
13.10 0 
492.7 0 -- 4.18 
8.59 -- 0 
3.56 —— 0 
5.01 0 
13.64 -— 0 
10.24 0 
6.15 —- 0.11 
4.8l 2.54 
635.3 0 0 
9.88 -- 0 
2,011.7 0 0 
3,428.4 0 —— 0 
60.9 0 
4,021.6 0 — — ~ — 
100.4 0 0 
Table 35 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
69 
70 
71 
72 50.6 
73 3,239.4 60.2 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 574.8 339-6 914.5 
79 969.8 969.9 
80 2,302.6 2,302.7 
81 1,060.5 
82 
83 
84 
85 1,579.8 
86 655.6 655.6 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 
3,917.5 
1,382.4 
915.5 
360.4 
171.2 
1,005.6 
883.2 
1,095.4 
447.8 
0 
0 
0 
0 
0 
4.80 
9-73 
11.60 
11.35 
O.69 
10.44 
5.27 
0 
0 
0 
0 
4.44 
0.68 
2.16 
10.49 
11.39 
0 
0 
0 
0 
0 
0 
7.67 
8.57 
1.83 
3.39 
0 
0 
0 
0 
0 
0.36 
0 
0 
Table 35 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A -— 
91 322.2 
92 2,518.5 
93 
94 1,701.1 
95 44.6 2,679.4 
96 1,827.0 
97 1,330.4 
98 200.8 200.8 
99 220.7 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 2,113.3 
106 
107 415.0 
108 28.2 
109 2,508.8 
110 407.7 
111 222.0 
112 318.9 
113 1,749.7 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
880.3 
425.3 
1,693.2 
1,452.8 
1,262.9 
2.4 
249.6 
496.1 
2,295.4 
497.1 
419.0 
502.8 
47.2 
0 
3.14 
0 
2.50 
17.70 
10.55 
13.28 
5.78 
8.45 
13.06 
14.49 
9.39 
17.33 
5.61 
4.52 
0 
0.81 
0 
7.77 
1.19 
7.52 
2.84 
1.39 
39.64 
178.25 
50.49 
125.15 
0 
0 
27.18 
11.27 
47.99 
66.15 
0 
0 
0 
0 
8.03 
18.80 
Table 35 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—- 000 A —— 
114 283.7 
115 446.7 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973-5 
122 
123 l,04i.4 
124 212.1 
125 
126 760.4 
127 356.9 
128 330.7 
129 121.4 
130 
131 
132 53.2 
133 450.5 
134 86.7 
135 115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
4.17 
7.77 
33.79 
19.75 
23.81 
16.50 
36.75 
799.8 24.44 50.16 
209.1 0 0 0 
1.65 0 0 
190.8 0 0 0 
1,366.1 0 0 0 
760.4 0 0 3.18 
607.7 916.9 0 31.45 0 
0.02 0 0 
2.38 0 0 
152.7 148.5 0 11.48 0 
28.2 0 0 0 
11.4 2.39 25.02 — — 
405.4 45.0 0 44.33 2.88 
86.7 0 0 28.73 
115.2 0 0 14.07 
Table 35 (Continued) 
Program- Land in 
ming Land in Feed 
Region Wheat Grains 
Land in 
Feed Land in Land in 
Grains- Soybeans Cotton 
Soybeans 
Equilibrium Rent/A 
Idle Total Cotton Soybean 
Land Land Land Land 
— 000 A —— 
136 4o.o 177.3 0 12.32 
137 140.6 599.4 13.69 81.51 
138 69.1 1*6.2 7.70 16.70 
139 10.7 9*2 5.59 47.93 
140 22.3 200.7 13.84 163.39 
141 223.2 0 0 
142 295.6 527.7 26.12 66.85 
143 97.8 63.3 40.86 22.34 
144 2.0 49.0 0 10.40 
Total 58,882.1 66,984.0 15,280.6 22,695.9 11,423.6 48,689.1 
Figure 20. Regional production pattern for Model IV-E (each dot represents 200,000 acres) 
LEGEND 
Wheat— + Cotton—u-
Peedgralns- • Soybean-
Soybean-Feedgralns-a 
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The shift in feed grain acreage toward the consuming regions to which 
exports are attributed is even more apparent. Producing regions 51 and 
56 are intensified in feed grain acreages and region 60 is added. Regions 
8l, 95y 97 and 136 experienced declines in feed grain acreages ; in the 
latter two production is discontinued. The decline in wheat acreage in 
producing region 56 be canes more meaningful when we see that the land in 
this region was more urgently needed for feed grain production. Similarly, 
the reduction of feed grain production in regions 95 and 97 allowed wheat 
to be produced on the released land. 
Feed grain-soybean acreages also shift toward the points of increased 
demand. Acreages of this rotation were increased in producing regions 
34, 40, 47, 54 and 78. A decline in acreage of the feed grain-soybean 
activity is found in region 60 and region 133 dropped from this activity. 
Thus, the land freed from wheat production in region 78 found use in produc­
ing feed grain-soybeans and the reduction of feed grain-soybean acreages 
in region 60 enabled that region to go into the feed grain rotation. 
Producing regions 4l, 65 and 86 have an increase in soybean acreage 
while regions 34, 40 and 4? decrease soybean acreage to make room for the 
feed grain-soybean activity to expand. 
Reallocations also occur in the interregional product movements as 
can be seen by comparing Figure 19 for Model IV-D and Figure 21, for Model 
IV-E. Supporting data to Figure 21 is found in Table 36 along with the 
equilibrium prices of the products. 
Figure 21a. Interregional flows and x = intraregional transfer of wheat to fr^-d grains (millions 
of bushels), Model IV-E 
Plgure 2to. Interregional flows oT Brains C—s of tons of reea units), 
Model XV-E 
Figure 21c. Interregional flows of oil meals (thousands of tons of feed units), Model IV-E 
Table 36a. Regional wheat demand, production within consuming region, imports, exports 
and transfers, Model IV-E 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu. ) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu. ) 
1 9,633.3 9,633.3 15,21 1.47 
2 141,640.2 141,640.2 8,15 1.42 
3 18,864.9 18,864.9 15 1.44 
4 1,595.8 55,760.0 54,164.2 1.34 
5 6,552.6 6,552.9 1.4i 
6 -43.0 43.0 1.37 
7 12,665.2 12,665.2 1.23 
8 8,312.7 62,199.1 53,886.4 2 1.09 
9 58,528.3 58,528.3 20 1.20 
10 19,091.0 19,091.0 1.12 
11 86,842.9 86,842.9 1.02 
12 93,132.9 93,132.9 21 1.13 
13 10,390.8 10,390.8 21 1.11 
14 47,955.9 47,956.2 
114,601.6 
0.94 
15 36,630.1 151,231.7 1,2,3 0.97 
16 -152.4 52,621.7 52,774.1 17 1.07 
17 57,059.6 4,285.6 52,774.1 16 1.28 
18 188,674.0 104,967.9 83,706.1 19 1.17 
19 22,872.6 110,670.2 4,091.0 83,706.1 18 0.75 
20 82,549.5 371,633.0 230,555.2 58,528.3 9 0.73 
Table 36a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil .bu.) (mil.bu.) ($/bu.) 
21 15,812.3 120,987.1 105,174.8 1,12,13 0.75 
22 7,446.8 29,264.2 21,817.4 0.82 
23 1,097.7 1,097.8 
209,611.8 
0.88 
24 -7,300.8 219,964.3 17,653.3 28,29,30 0.72 
25 -530.6 679.2 1,209.8 0.77 
26 6,077.4 68,077.8 57,288.0 4,712.4 . 28 0.72 
27 -527.I 24,098.2 10,853.9 13,771.0 31 0.95 
28 10,377.8 5,135.4 5,242.8 24,26 1.24 
29 179,426.7 111,727.0 52,776.6 120,476.3 24 • 1.08 
30 103,997.8 45,432.1 30,039.4 88,605.1 24 1.17 
31 18,046.9 46,365.6 42,089.7 13,771.0 27 1.29 
Table 36b. Regional feed grain demand, production within consuming region, inqports, exports 
and transfers, Model IV-E, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,444.0 4,444.0 9,15 1.17 
2 12,371.9 6,350.4 6,021.6 8,9 1.12 
3 7,402.2 5,879.3 1,522.5 9 l.l4 
4 6,189.1 314.8 1,706.2 4,168.2 8 1.19 
5 3,485.0 54.4 3,430.6 14 1.18 
6 1,190.5 1.4 1,189.1 13 1.21 
7 3,601.8 1,611.0 1,990.8 15 1.04 
8 8,729.1 16,974.8 8,245.7 2,4 0.81 
9 6,683.2 13,299.0 6,615.8 1,2,3 0.85 
10 2,628.8 2,628.9 0.86 
11 10,933.1 10,933.0 0.74 
12 10,850.3 5,963.0 4,887.2 13,15 0.90 
13 22,599-1 26,880.7 4,383.1 6,12 0.69 
14 6,972.7 10,403.2 3,430.6 5 0.80 
15 15,205.3 20,285.3 5,079.8 1,7,12 0.70 
16 1,929.0 1,929.0 20 0.90 
17 5,922.9 5,922.9 20 1.09 
18 6,238.3 6,238.4 0.81 
19 128.9 128.9 0.67 
20 984.2 1,573.5 7,262.5 7,851.8 16,17 0.65 
Table 36b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 4,920.2 7,001.6 2,081.4 0.66 
22 687.2 687.2 0.73 
23 3,116.7 3,116.6 0.69 
24 556.1 556.1 0.64 
25 38.1 38.1 0.69 
26 497.7 1,323.4 1,804.6 2,630.3 28,31 0.64 
27 341.9 341.9 0.84 
28 464.4 464.4 26 0.92 
29 1,662.5 1,662.5 0.96 
30 946.2 946.2 l.o4 
31 5,573.1 1,325.8 4,247.2 21,26 1.15 
Table 36c. Regional oil meal demand, production within consuming region, imports, and exports, 
Model IV-E, in feed units 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 921.6 921.6 21 1.38 
2 3,674.4 3,674.4 13,15,21 1.4o 
3 1,556.0 1,556.0 5,15 1.4l 35.83 
4 837.5 319.3 518.1 13 1.28 32.27 
5 1,253.0 2,340.1 1,087.1 3 1.17 31.34 
6 279.6 13.6 266.0 21 1.24 31.26 
7 785.8 219.4 566.4 15 1.18 31.34 
8 1,061.1 117.0 944.2 13 1.17 
9 2,735.9 690.7 2,045.2 11,15 1.28 
10 568.1 568.1 1.26 
11 1,034.7 3,078.4 2,043.6 9,12 0.98 
12 1,553.5 1,553-5 11 
1,622.7 
1.13 
13 1,368.7 2,991.3 
973.8 
2,4,8 0.99 
26.29 14 1,058.7 84.9 21 1.08 
15 1,862.9 5,804.5 3,941.7 2,3,7,9 1.05 
16 452.6 355.9 96.7 18 1.12 28.93 
17 4,612.1 860.2 3,751.9 21,18 1.15 29.19 
18 1,597.5 772.1 1,847.1 1,021.7 16,17 0.92 23.97 
19 505.2 311.2 158.9 35.0 21 
63.5 
1.08 29.88 
20 523.7 587.3 27 1.00 
Table 36c (Continued) 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
21 494.3 8,208.1 7,713.7 - 0.89 
22 26.7 2,026.8 2,000.1 29,30,31,22 0.97 
23 105.2 105.1 1.02 
24 128.9 128.9 22 1.27 
25 57.2 57-2 21 1.12 
26 240.7 240.7 21 1.04 
27 428.4 336.1 92.3 20,21 1.42 
28 201.0 201.0 21 1.42 
29 729.6 729.6 22 1.34 
30 644.1 644.1 22 1.42 
31 897.4 400.0 497.4 22 l.4i 
al,2,6,14,17,19,25,26,27 and 28. 
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Model IV-F 
This is the last of a series of six models considering the effect of 
exports on the optimal production and interregional distribution pattern. 
For Model IV-F wheat exports are set at 200 per cent of their 1956-61 
average level. The method of distributing wheat exports to the consuming 
regions follows the initial pattern. Feed grain and oil meal exports re­
main at the same levels assumed for Models IV-D and IV-E. Some alteration 
of the export movements occurs, however. As in Model IV-E, 50 per cent of 
the increase in feed grain exports is channeled through the Great Lakes 
area, consuming regions 9> 10, 11 and 12. Twenty per cent of the 100 
per cent increase is distributed to consuming regions three and five and 
the remaining 30 per cent of the increase is distributed among the other 
consuming regions in the same manner as originally. 
Oil meal exports are forced through the Southeast and the Pacific 
Coast. Twenty per cent of the 100 per cent increase goes to consuming 
regions three and five, 20 per cent goes to consuming regions 29, 30 and 
31 and the remaining 60 per cent is allocated according to the original 
scheme. 
As can be seen from Table 37 and Figure 22, the major change in land 
use occurs with regard to the wheat activity. Producing regions 7, 99> 106, 
134 and 144 are added anew. Acreages of wheat are increased in regions 23, 
4l, 47, 62, 91, 95, 124 and 127. Only region 78 experienced a slight re­
duction in wheat acreage. 
No real effect of forcing feed grain and oil meal exports through 
Table 37. Summary of land use by progranming regions 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
1 602.6 
2 2,422.0 
3 598.0 
4 331.5 
5 312.3 
6 877.5 
7 335.1 
8 430.8 
9 1,952.3 
10 235.4 
11 336.8 
12 
13 332.2 
14 289.I 289.2 
15 
16 
17 95.2 95-2 
18 544.2 
19 967.2 
20 
21 
22 
23 382.8 
given by the solutions to Model IV-F 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
6.82 • — 0 
15.18 —  —  0 
32.44 — — 0 
27.55 — —  0 
10.62 -- 0 
21.98 0 0 
0.74 • 0 0 
6.46 0 0 
13.39 0 0 
235.3 0 0 0.76 
1.86 0 0 
4,673.4 0 0 0 
5.53 0 0 
2.52 0 3.20 
140.5 0 0 0 
448.1 0 39.92 0 
2.91 0 2.35 
544.2 0 0 5.88 
967.1 0 0 5.64 
l4o.9 0 0 0 
2,381.0 0 0 0 
1,223.6 0 0 0 
172.1 0 13.39 0 
Table 37 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 562.2 
26 937.3 
27 1,069.0 
28 281.0 
29 329.4 
30 593.3 
31 
32 580.8 
33 5,854.3 
34 829.5 
35 337.3 
36 746.5 
37 1,453.8 
38 5,889.1 
41 908.9 187.1 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
398.8 
330.2 
7.2 
311.9 
4i4.8 
580.8 
1,220.7 
993.8 
0 0 0 
6.52 40.63 0 
5.23 0 0 
0.60 — — 0 
1.34 7.61 0 
5.91 —  —  0 
5.80 — —  0 
0 • • 0 
0 — —  2.97 
10.07 -- 0 
1.90 —  —  0 
29.50 -- 0 
7.18 0 
22.45 -- 0 
19.53 —  —  0 
20.85 —  —  0 
3.11 — —  0 
0 0 
0 — —  0 
11.53 —  —  0 
23.48 —  —  0 
12.14 •» — 0 
Table 37 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A — 
46 1,891.0 
47 2,725.5 1,490.3 2,168.0 
48 859.0 
49 735-5 735.6 
50 753.8 
51 167.4 l,4i6.0 
52 4,546.3 
53 1,690.1 
54 2,225.9 2,225.9 
55 9,352.1 
56 2,825.4 
57 2,739-7 
58 1,931.5 
59 758.7 „ „ 
60 964.1 101.6 1,065.8 
61 1,512.7 1,512.7 
62 179.9 
63 2,311.5 
64 
65 2,611.6 
66 1,806.4 
67 
68 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
8.92 — — 0 
16.81 —  —  0 
859.0 0 —  —  2.48 
2.44 —  —  0.72 
12.10 0.59 0 
219.3 0 mm am 0 
14.17 — —  0 
14.39 0 
0.94 —  —  4.35 
9.62 - - 0 
3.92 • •» 0 
6.02 —  —  0 
14.10 — —  0 
11.11 — — 0 
6.56 -- 0.11 
5.15 2.64 
1,128.4 0 — — 0 
9.88 —  —  0 
2,011.7 0 — w 0 
3,428.4 0 -- 0 
60.9 0 
4,021.6 0 — —  
100.4 0 — — 0 
Table 37 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
69 
70 
71 
50.6 72 
73 
74 
75 346.2 
76 1,836.2 
77 
78 496.5 
79 969.8 
80 
81 
82 
83 
84 
85 1,579.8 
86 655.6 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
—— 000 A —-
3.239.4 60.2 
1.950.5 1,950.4 
734.1 
417.9 914.5 
969.9 
2,302.6 2,302.7 
1,231.7 
655.6 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 
3,917.5 
1,382.4 
915.5 
360.4 
0 
0 
0 
0 
0 
5.42 
10.60 
0 
0 
0 
0 
0 
8.23 
12.53 
12.14 
1.46 
11.28 
6.00 
9.14 
2.17 
3.77 
1,005.6 
883.2 
1,095.4 
447.8 
1.72 
0 
0 
0 
5.53 
1.77 
3.16 
11.56 
12.33 
0 
0 
0 
0 
0 
0 
0.07 
0 
0 
0 
Table 37 (Continued) 
Program- Land in Land in 
mi ng Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 2,617.6 
92 2,518.5 
93 
94 1,701.1 
95 223.6 2,500.4 
96 1,827.0 
97 1,330.4 
98 200.8 200.8 
99 220.7 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 2,113.3 
106 419.0 
107 415.0 
108 28.2 
109 2,508.8 
110 407.7 
111 222.0 
112 318.9 
113 1,749.7 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
3.73 —  —  0 
6.10 —  —  — — 
497.1 0 — — 0 
880.3 5.93 36.19 —  —  
425.3 20.97 174.94 0 
1,693.2 13.20 47.83 mm wm 
1,452.8 16.12 122.29 0 
8.29 0 6.66 
10.64 0 — — 
1,262.9 16.4i 23.82 0 
2.4 17.37 8.37 
249.6 11.82 45.54 —  —  
496.1 20.04 63.43 —  —  
8.29 —  —  —  —  
7.58 —  —  — 
1.74 
3.87 —  —  —  —  
502.8 0 —  —  —  —  
8.09 —  —  — —  
1.44 —  —  - -
7.77 • w 
47.2 3.07 18.56 
6.05 —  —  • — 
Table 37 (Continued) 
Program- Land in Land in 
mi rig Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A — 
114 283.7 
115 446.7 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973.5 
122 
123 1,041.4 
124 402.9 
125 
126 760.4 
127 1,273.8 
128 330.7 
129 121.4 
130 
131 
132 53-2 
133 45.0 450.5 
134 86.7 86.7 
135 115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
4.42 
13.76 
39.94 
24.52 
28.28 
20.52 
37.28 
799.8 24.83 49.33 
209.1 0 0 0 
2.26 0 0 
0.59 0 0 
1,366.1 0 0 0 
760.4 0 0 4.19 
607.7 5.70 25.73 0 
5.36 0 0 
6.98 0 0 
152.7 148.5 0 11.47 0 
28.2 0 0 0 
11.4 4.13 23.27 — — 
405.4 0.94 43.39 2.96 
0.62 0 29.71 
115.2 0 0 15.28 
Table 37 (Continued) 
Program­ Land in Land in Equilibrium Rent/A 
ming Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
—— 000 A —— 
136 40.0 177.3 0 12.31 — —  
137 140.6 599.4 17.00 78.17 —  —  
138 69.1 46.2 9.67 14.71 — —  
139 10.7 9.2 7.12 46.38 —  —  
140 22.3 200.7 17.38 159.81 0 
l4l 223.2 0 0 
142 295.6 527.7 27.01 65.94 — — 
143 97.8 63.3 41.58 21.13 —  —  
144 49.0 2.0 3.47 6.92 0 
Total 63,737.4 68,133.2 15,843.0 22,643.5 11,423.6 42,174.5 
Figure 22. Regional production pattern for Model IV-F (each dot represents 200,000 acres) 
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consuming regions three and five can be seen except for the soybean activ­
ity introduced into producing region 10. It would seem that most of the 
adjustment that occurred in the relocation of the feed grain and feed grain 
soybean activities resulted from the increased export demands for wheat. 
Some land formerly used for these activities was required for wheat so the 
loss of production was picked up in other producing regions. 
The equilibrium product prices, interregional product movements and 
intraregional transfers for Model IV-F are found in Table 38 and Figure 23. 
Model V 
Model V is like Models I and IV-A in that the same assumptions are 
made about per capita consumption rates, livestock feeding efficiency, 
export levels, crop yields and production costs. All that differs between 
the three models is the assumption about the level of population in the 
United States. Here, we assume a population of 243,880 thousands. 
The optimal land use patterns for Model V are given in Table 39 and 
Figure 24. Comparisons are made with Model IV-A for which a population of 
230 million was assumed and the land use pattern is reported in Table 27 
and Figure 12. 
Producing regions 11 and 110 are new wheat producing regions, the re­
maining additional requirements of wheat are met by increased acreages in 
regions 23, 4l, 50, 56, 66, 72, 79, 105, 108, 123 and 127, with declines of 
wheat production in regions 26, 47, 95, 98 and 128. The declines in these 
regions can be traced to the need for land for other crops. Regions 4? and 
Table 38a. Regional wheat demand, production within consuming region, imports, exports and 
transfers, Model IV-F 
Con- Demand Production Wheat- Equi-
suming Require- Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu. ) (mil.bu. ) ($/bu. ) 
1 19,266.6 19,266.6 21 1.50 
2 217,477.7 217,477.7 8,10,15,21 1.45 
3 36,077.7 11,460.4 24,617.3 21 1.47 
4 1,595-8 55,760.0 54,164.2 
655.6 
1.36 
5 13,105.2 12,449.6 7 1.43 
6 -43.O 43.0 1.38 
7 12,665.2 13,320.8 655.6 5 1.23 
8 8,312.7 62,199.1 53,886.4 2 1.12 
9 37,971.2 37,971.2 20 
26,690.8 
1.24 
10 13,664.5 40,355-3 2 1.12 
11 74,022.2 74,022.9 1.02 
12 37,731.5 37,731.5 21 1.15 
13 10,390.8 10,390.8 21 1.14 
14 47,955.9 47,956.2 
125,964.6 
0.94 
15 36,776.8 162,741.4 2 1.00 
16 -152.4 94,635.9 94,788.3 17 1.20 
17 113,832.4 4,285.6 109,547.0 16,20 1.42 
18 343,295.1 113,325.8 229,969.3 19,20 1.30 
19 22,872.6 178,151.8 4,091.0 151,188.2 18 0.88 
20 82,549.5 371,633.0 157,572.4 131,511.1 9,17,18 0.77 
Table 38a (Continued 
Con- Demand Production Wheat- Equi­
suming Require- Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
21 15,812.3 118,754.4 102,942.1 1,2,3,12,13 O.78 
22 7,446.8 29,264.2 21,817.4 0.82 
23 1,097.7 1,097.8 0.88 
24 -7,300.8 226,836.0 17,653.3 216,483.4 29,30 O.85 
25 -530.6 679.2 1,209.8 0.77 
26 6,077.4 66,077.8 56,757.6 5,242.8 28 0.73 
27 -527.I 24,098.2 10,853.9 13,771.0 31 O.96 
28 10,377.8 5,135.4 5,242.8 26 1.26 
29 190,126.1 111,727.0 49,313.5 127,712.5 24 1.21 
30 110,412.5 45,432.0 23,790.4 88,770.9 24 1.30 
31 18,805.9 46,365.6 41,330.7 13,771.0 27 1.30 
Table 38b. Regional feed grain demand, production within consuming region, imports, exports 
and transfers, Model IV-F, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,346.7 4,346.7 9,15 1.19 
2 12,102.7 6,350.4 5,752.3 8,9 1.14 
3 8,532.2 5,879.3 2,652.6 9 I.16 
4 6,189.1 314.8 1,706.2 4,168.2 8 1.21 
5 3,854.3 54.4 3,799-9 14 1.18 
6 1,190.5 1.4 1,189.1 13 1.23 
7 3,601.8 3,319.3 282.5 15 1.06 
8 8,729.1 16,974.5 8,245.7 2,4 O.83 
9 6,683.2 13,299.0 6,615.8 1,2,3 0.86 
10 2,628.8 2,628.9 0.86 
11 10,933.1 10,933-0 0.74 
12 10,850.3 5,963.0 4,887.2 13,15 
4,960.3 6,12 
0.92 
13 22,599.1 27,559.0 0.71 
14 6,972.7 10,772.5 3,799-9 5 0.80 
15 15,079.9 20,201.1 5,121.1 1,7,12,17 0.71 
16 1,929.0 1,929.0 20 0.93 
17 5,5^ 2.3 5,542.3 15,20 1.12 
18 5,823.5 5,823.6 0.87 
19 128.9 128.9 O.78 
20 984.2 1,827.6 4,963.5 5,806.9 16,17 0.68 
Table 38b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 4,920.2 7,136.0 2,215.9 30,31 O.67 
22 687.2 687.2 0.73 
23 3,116.7 3,116.6 O.69 
24 556.1 556.1 O.76 
25 38.1 38.1 O.69 
26 497.7 1,323.4 1,787.9 2,613.6 28,31 O.65 
27 341.9 341.9 0.86 
28 464.4 464.4 26 0.93 
29 1,553-4 1,553.4 1.08 
30 891.8 749.4 142.4 21 1.16 
31 5,524.5 1,301.9 4,222.6 21,26 1.16 
Table 38c. Regional oil meal demand, production within consuming region, imports and exports, 
Model IV-F, in feed units 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 921.6 921.6 21 1.42 
2 3,870.4 3,870.4 11,13,15,21 1.44 
3 1,841.3 1,841.3 5,15 1.45 36.70 
4 837.5 661.1 176.4 13 1.31 33.14 
5 1,758.3 2,340.1 581.8 5 1.20 32.27 
6 279.6 13.6 266.0 21 1.27 32.14 
7 785.8 219.4 566.4 15 1.22 32.25 
8 l,06l.l 117.0 944.2 13 1.20 
9 1,496.2 690.7 805.5 11 1.29 
10 451.8 451.7 1.26 
11 745.7 3,078.4 2,332.6 2,9,12 1.00 
12 891.4 891.4 11 1.15 
13 1,368.7 3,055.0 
973.8 
1,686.4 2,4,8 1.02 
14 1,058.7 84.9 21 1.11 27.13 
15 2,074.9 5,514.1 3,439.2 2,3,7 1.08 
16 452.6 355-9 96.7 18 l.l6 29.82 
17 5,718.9 860.2 4,858.7 21,18 1.18 30.07 
18 1,599.4 772.1 1,847.1 1,019.9 16,17 O.96 24.87 
19 505.2 311.2 158.9 35.0 21 1.11 30.84 
20 523.7 587.3 63.5 27 1.03 
Table 38c (Continued 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
Frcm 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
21 494.3 8,209.4 7,715.0 0.93 
22 26.7 2,026.8 2,000.1 0.97 
23 105.2 105.1 
128.9 
1.02 
24 128.9 22 1.27 
25 57.2 57.2 21 1.16 
26 240.7 240.7 21 1.08 
27 428.4 336.1 92.3 21,20 1.45 37.57 
28 201.0 201.0 21 1.45 
29 729.6 729.6 22 1.34 
30 644.1 644.1 22 1.42 
31 897.4 400.0 497.4 22 l.4l 37.72 
al, 2, 6, lU, 17,19,25,26,27,28. 
*24,29,30,31-
Figure 23a. Interregional flows and x = intraregional transfers of wheat to feed grains (millions 
of "bushels), Model IV-F 
Figure 23"b. Interregional flows of feed grains (thousands of tons of feed units), Model IV-F 
Figure 23c. Interregional flows of oil meals (thousands of tons of feed units), Model IV-F 
Table 39. Summary of land use by programming regions as given by the solution to Model V 
Program­
ming 
Region 
Land in 
Wheat 
Land in 
Feed 
Grains 
Land in 
Feed Land in 
Grains- Soybeans 
Soybeans 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rent/A 
Total Cotton Soybean 
Land Land Land 
—— 000 A —— 
1 602.6 4.04 0 
2 2,422.0 12.31 — — 0 
3 598.0 28.88 — — 0 
4 331.5 24.30 — —  0 
5 312.3 7.55 0 
6 877.5 18.53 0 0 
7 335.1 0 0 0 
8 430.8 4.14 0 0 
9 1,952.3 10.33 0 0 
10 470.7 0 0 0 
11 336.8 0.00 0 0 
12 4,673.4 0 0 0 
13 332.2 
289.2 
4.07 0 0 
14 289.1 1.00 0 0.92 
15 140.5 0 0 0 
16 59.9 448.1 0 57.87 0 
17 17.1 173.3 0 4.02 0 
18 544.2 544.2 0 0 0.21 
19 495.1 
56.9 
1,439.2 0 0 0 
20 84.0 0 2.04 0 
21 4.2 2,376.8 0 0 0 
22 1,223.6 0 0 0 
23 390.9 651.4 164.0 0 41.24 0 
Table 39 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 562.2 
26 872.0 
27 
28 
29 329.4 
30 593-3 
31 
32 
33 5,854.3 
34 
35 337.3 
36 746.5 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,671.4 59.8 
41 288.7 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
116.3 
398.8 
395.5 
7.2 
195.6 
1,069.0 
281.0 
414.8 
l,l6l.6 
829.5 
2,028.0 
993.8 
0 20.12 0 
1.07 73.98 0 
5.22 19.55 0 
0 —  —  0 
0 30.99 0 
2.71 —  —  0 
2.06 — —  0 
0 • 0 
0 — —  0 
6.22 — — 0 
0 — —  0 
26.12 — —  0 
3.72 • wm 0 
19.41 — — 0 
16.17 —  —  0 
16.50 -- 0 
0.79 -- 0 
0 ee M 0 
0 — —  0 
8.47 —  —  0 
20.08 —  —  0 
8.15 -- 0 
Table 39 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 1,891.0 
47 1,977.8 2,763.6 1,642.4 
48 
49 644.3 
50 265.5 488.3 
51 
52 4,546.3 
53 1,690.1 
54 2,225.9 
55 9,352.1 
56 679.3 2,146.1 
57 2,739-7 
58 1,931.5 
59 758.7 „ _ o 60 1,065.7 1,065.8 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 41.2 212.1 
66 1,867.3 
67 
68 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0.8 
1,717.9 
826.8 
1,802.7 
2,225.9 
1,308.3 
2,011.7 
5,786.7 
4,021.6 
100.4 
7.34 
12.69 
0 
0 
10.80 
0 
12.88 
10.36 
0 
8.23 
0.30 
4.67 
9.50 
8.40 
2.45 
1.76 
0 
7.54 
0 
0 
0.62 
0 
0 
22.92 
0 
0 
0 
0 
0 
0 
0 
0 
1.01 
0 
0 
0 
0 
0 
0.39 
1.96 
0 
0 
0 
0 
u> 
vn 
H 
Table 39 (Continued) 
Program- Land in Land in 
mi ng Land in Feed Feed land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
53.6 
346.2 
1,836.2 
1,761.1 
1,579.8 
2,220.9 
5,440.5 
3,310.9 
3,425.3 
1,950.5 
734.1 
2,302.6 
63.7 
1,950.4 
914.5 
178.6 
2,302.7 
618.7 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 0 0 
3,917.5 0 0 
1,382.4 0 0 
912.5 0 0 
171.0 0 0 
2.64 6.24 
7.87 — —  
9.62 m mm • mm 
8.57 m — — — 
914.4 0 5.13 
8.64 0 
2.69 2.51 
1,231.7 0 0 
1,005.6 0 0 
883.2 0 0 
1,095-4 0 0 
3.71 0 
692.5 0 0 
1.49 0 
9.77 0 
10.77 •  —  —  —  
447.8 0 0 
Table 39 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 
92 2,518.5 
93 
94 1,701.1 
95 755.8 1,968.2 
96 1,827.0 
97 1,330.4 
98 153.4 200.8 
99 140.8 
100 1,252.9 
101 97.6 
102 293.1 
103 917.3 
104 3,809.7 
105 1,567.8 
106 
107 
108 39.7 
109 2,508.8 
110 407.7 
111 222.0 
112 318.9 
113 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2,617.6 0 0 
2.34 — — — — 
497.1 0 — — 0 
880.3 1.57 56.32 — — 
425-3 16.81 216.96 0 
1,693.2 9.83 66.91 * • 
1,452.8 12.51 152.23 0 
47.4 5.10 3-46 5.08 
79.9 8.01 7.76 — — 
1,262.9 12.15 43.07 0 
2.4 13.71 28.65 
249.6 8.73 66.99 — — 
496.1 16.60 90.47 — — 
1.65 — — —— 
545.5 0 — — 
419.0 0 W W  
415.0 0 — — — — 
491.3 0 —• — «— — 
6.68 — — — — 
0.31 -- - -
6.64 
47.2 2.06 43.67 — — 
1,749.7 0 - -
Table 39 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973-5 
122 
123 1,041.4 
124 212.1 
125 
126 
127 418.8 
128 174.6 
129 121.4 
130 
131 
132 
133 
134 
135 
—— 000 A — 
302.6 
53-2 
86.7 
115.3 
Land in Idle TotalCotton Soybean 
Cotton Land Land Land Land 
O.67 • — 
446.7 0 --
24.74 tm • 
12.72 
17.23 — 
10.57 — — 
34.90 --
799.8 23.10 90.19 
209.1 0 0 0 
0.68 0 0 
190.8 0 0 0 
1,366.1 0 0 0 
1,218.2 0 0 0 
607.7 855.0 0 55.59 0 
156.1 0.02 6.16 0 
2.38 0 0 
152.7 148.5 0 30.55 0 
28.2 0 0 0 
11.4 1.92 42.66 
405.4 495.5 0 61.91 0 
86.7 0 0 23 
115.2 0 0 10 
Table 39 (Continued) 
Program­
ming 
Region 
Land in 
Wheat 
Land in 
Feed 
Grains 
Land in 
Feed Land in 
Grains- Soybeans 
Soybeans 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rent /A 
Total Cotton Soybean 
Land Land Land 
—— 000 A —— 
136 40.0 177.3 0 21.33 • — 
137 140.6 599.4 12.79 108.75 — —  
138 69.1 46.2 7.16 33.27 - -
139 10.7 9.2 5.17 65.31 —  —  
140 22.3 200.7 12.88 214.44 0 
l4l 223.2 0 0 mm • 
142 295.6 527.7 23.00 119.08 — —  
143 97.8 63.3 38.33 67.18 — — 
144 2.0 49.0 0 30.52 0 
Total 54,286.8 64,640.0 13,570.6 13,783.1 11,966.8 65,707.9 
Figure 24. Regional production pattern for Model V (each dot represents 200,000 acres) 
LEGEND 
Vfceat-+ Cotton-1" 
Feedgralne-• Soybean-
Soybean-Feedgralne-A 
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95 go into feed grain production while regions 26, 98 and 128 use the land 
for cotton that was retired from wheat. 
The feed grain activity is introduced into producing regions 47 and 65 
and intensification of this activity occurs in regions 56 and 95. Feed 
grain acreages are reduced in region 50 so that more wheat can be grown 
and in region 99 to allow for the production of more cotton. 
Land in regions 40 and 73 are placed into production of the feed 
grain-soybean activity while the acreage of this activity in region 47 
was reduced to allow for greater production of feed grains. 
Soybeans are introduced into producing region 49 in response to the 
increased oil meal demands and acreage reallocations accompanying these 
additional requirements. Soybean production is intensified in regions 65, 
73 and 86. Declines in soybean acreage occur in regions 19, 40, 47, 126 
and 133' Some of these declines are due to interactions with other crops. 
Cotton production is diversified into regions 17, 20, 21, 24, 98, 99 
and 128 with an acreage increase in region 26. In many cases, as is 
brought out above, the addition of cotton to these regions required a 
corresponding adjustment in the acreages of other crops previously grown 
there. 
The interregional product flows, product equilibrium prices and 
intraregional transfers for Model V are indicated in Table 40 and Figure 
25. The reader may find other interrelationships between the location of 
cropping activities and the demand levels assumed by examining the tables 
and figures presented. Only the direct interactions are mentioned. Many 
of the indirect effects may be even more interesting. 
Table 40a. Regional wheat demand, production within consuming region, imports, exports 
and transfers, Model V 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu. (mil.bu.) (mil.bu.) ($/bu. ) 
1 9,633-3 9,633.3 21 1.41 
2 145,956.8 145,956.8 8,15,21 1.36 
3 19,493.7 
54,063.2 
19,493.7 21 1.38 
4 1,696.8 55,760.0 1.31 
5 6,552.6 6,552.9 1.4i 
6 -43.O 43.0 1.36 
7 13,603.4 13,603.4 1.23 
8 8,781.8 62,199.1 53,417.3 2 I.03 
9 33,311.6 33,311.6 20,21,11 1.18 
10 12,819.6 12,819.6 1.12 
11 73,974.1 91,762.6 17,788.5 9 0.94 
12 21,525.9 21,525.9 21 1.07 
13 10,977.2 10,977-2 21 1.06 
14 50,734.8 50,735.2 
57,631.8 
0.94 
15 38,689.0 96,320.8 2 0.91 
16 -I52.4 48,940.7 
16,19 
49,093.1 17 1.07 
17 57,075-8 4,285.6 52,790.4 1.28 
18 190,664.5 121,837.2 68,827.3 19 1.14 
19 24,221.3 101,486.8 4,740.9 72,524.6 17,18 0.71 
20 87,208.1 352,096.0 252,395.3 12,492.6 9 0.71 
Table 40a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu. ) (mil.bu.) ($/bu.) 
21 16,711.4 129,292.7 13,013.0 99,568.3 -a O.69 
22 7,867.0 30,250.2 22,383.2 0.86 
23 1,162.9 1,163.0 0.88 
24 -6,649.2 114,786.1 34,844.1 86,591.2 28,29,30 0.53 
25 -498.O 956.4 1,454.4 0.77 
26 6,657.3 68,077.8 61,420.5 O.67 
27 -494.5 24,098.2 11,587.8 13,004.5 31 0.90 
28 11,088.0 5,135.4 5,953-0 24 1.05 
29 107,650.5 111,727.1 43,105.4 39,028.8 24 0.89 
30 60,987.1 45,432.0 26,054.4 41,609.5 24 0.98 
31 13,641.5 46,365.6 45,728.6 13,004.5 27 1.24 
*1,2,3,12,9,13-
Table 40b. Regional feed grain demand, production within consuming region, imports, exports 
and transfers, Model V, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,338.9 4,338.9 9,15 1.14 
2 12,174.0 6,350.4 5,823.6 9 1.09 
3 7,284.6 5,879.6 1,404.9 9 1.11 
4 6,554.4 314.8 1,703.0 4,536.6 8,15 1.17 
5 3,479.1 3,479.1 8,14 1.16 
6 1,260.7 1.4 1,259.4 13,15 1.21 
7 3,922.1 1,178.0 2,744.1 15 1.00 
8 9,258.2 15,674.7 6,4i6.8 4,5 0.78 
9 5,827.0 13,299.0 7,472.0 1,2,3 0.81 
10 2,691.6 2,691.6 0.82 
11 9,731.7 9,731.8 O.67 
12 8,799.3 5,963.1 2,836.2 15 0.86 
13 23,937.6 24,494.6 557.3 6 0.69 
14 7,427.8 8,623.2 1,195.4 5 0.78 
15 15,713.2 26,494.6 10,781.3 1,4,6,7,12 0.66 
16 2,049.0 2,049.0 20 0.88 
17 4,869.2 4,859.2 20 1.07 
18 5,068.5 5,068.6 0.80 
19 149.3 149-3 0.63 
20 1,042.2 7,950.5 6,908.2 16,17 0.63 
Table 40b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 5,208.6 6,4l8.4 409.9 1,619.7 31 0.6l 
22 727.4 22.3 705.1 O.76 
23 3,295-6 3,295.4 
1,097.6 
O.69 
24 602.3 495.3 28 0.47 
25 45.8 45.8 O.69 
26 537.3 1,323.4 1,934.7 2,720.9 31 0.60 
27 365.0 365.0 0.80 
28 495.3 
1,357.8 
495.3 24 O.87 
29 1,357.8 0.79 
30 820.7 820.7 0.87 
31 5,781.1 1,440.5 4,340.6 21,26 1.10 
Table 40c. Regional oil meal demand, production within consuming region, imports and exports, 
Model V, in feed units 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(0000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 974.8 97^.8 21 1.28 
2 3,156.5 3,156.5 11,21 1.29 
3 1,042.4 1,042.4 5 1.29 32.71 
4 878.0 319.4 14.0 544.7 13 1.18 29.79 
5 402.9 1,440.7 4.6 1,042.4 3 1.04 28.03 
6 295.9 13.6 282.3 21 1.13 28.59 
7 821.6 219.4 602.1 13 1.09 28.84 
8 1,122.4 1,122.4 11,13 1.07 
9 848.0 848.0 11 1.15 
10 408.8 200.9 207.8 15 1.19 
11 616.8 3,225.7 2,608.9 2,8,9,12 0.85 
12 549.2 549.2 11 1.01 
13 1,447.9 2,767.2 
101.6 
1,319.5 4,7,8 0.89 
14 1,113.7 1,012.1 21 0.97 23.71 
15 1,185.6 1,393.3 207.8 10 0.97 
16 473.0 391.9 8l.l 18 1.01 26.14 
17 753.4 342.4 37.3 373.8 18 1.04 26.44 
18 1,669.5 259.0 1,865.3 
44.9 
454.8 16,17 0.81 21.15 
19 515.0 311.2 158.9 21 0.97 26.93 
20 554.2 554.2 0.95 
Table 40c (Continued) 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Import s 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(0000 T) 
To 
Cotton-
Soybean seed 
Price Price 
($/bu.) ($/T) 
21 522.8 7,157.6 6,634.6 0.79 
22 28.2 164.6 136.4 24 0.97 
23 111.3 111.8 1.02 
24 136.4 136.4 22 1.27 
25 60.6 60.6 21 1.02 
26 254.7 254.7 21 0.94 
27 454.2 336.1 118.1 21 1.31 
28 212.8 212.8 21 1.31 
29 289.1 289.1 21 1.31 
30 198.7 198.7 21 1.31 
31 692.0 400.0 292.0 21 1.31 
33-93 
35-02 
al,2,6,14,19,25,26,27,28,29,30,31. 
x=13013.0 
Figure 25a. Interregional flows and x = intraregional transfer of wheat to feed grains (millions 
of bushels), Model V 
Figure 25b. Interregional flows of feed grains (thousands of tons of feed units), Model V 
Figure 2$c. Interregional flows of oil meals (thousands of tons of feed units), Model V 
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Model VI-A 
All of the models discussed above have employed the same matrix of 
input-output coefficients for the crop activities. The changes considered 
in going from one model to the next involved changes in demand require­
ments. For the Models VI-A and VI-B a different assumption was made about 
crop yields in addition to some special assumptions about demand require­
ments . 
Whereas, for the models discussed above the yield estimates were 
based upon 1940-62 yield trends, the yield estimates for Models VI-A and 
VI-B are based on 1950-62 trends. This results in a set of yield estimates 
that are somewhat higher than previously used. 
Also, for Model VI-A an alternative assumption was employed about the 
level of livestock feeding efficiency. An estimate of the economic maximum 
in feed conversion by 1975 was utilized. This is analogous to the economic 
potential estimates of livestock feeding efficiency assumed by Models III 
and VI-B,discussed below. 
The optimal land use pattern obtained as a solution to Model VI-A is 
presented in Table 4l and Figure 26. The resultant interregional product 
flows, intraregional transfers and product equilibrium prices are given in 
Table 42 and Figure 27. Since Model VI-A differs from any previously dis­
cussed model in several respects, no comparisons are made by the author. 
Model VI-A has most in common with Model VI-B, the discussion of which is 
presented subsequently. 
Table 4l. Summary of land use by programming region as given by the solution to Model VI-A 
Program­ Land in Land in Equilibrium Rent/A 
ming Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
—— 000 A —— 
1 602.6 0 0 
2 2,422.0 9.00 — — 0 
3 598.0 13.82 — — 0 
4 331.5 13.19 -- 0 
5 312.3 0 -- 0 
6 877.5 9.99 0 0 
7 335.1 0 0 0 
8 430.8 0 0 0 
9 1,769.3 183.O 5.35 0 0 
10 470.7 0 0 0 
11 336.8 0 0 0 
12 4,673.4 0 0 0 
13 56.8 275.4 0 0 0 
14 289.2 289.1 0 0 7.36 
15 l4o.5 0 0 0 
16 59.9 558.1 0 35.00 0 
17 190.0 0 0 0 
18 1,088.4 0 0 0 
19 1,934.3 0 0 0 
20 140.9 0 0 0 
21 2,381.0 0 0 0 
22 1,223.6 0 0 0 
23 651.4 554.9 0 5.99 0 
Table 4l (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A —— 
24 
25 
26 111.4 
27 
28 
29 
30 
31 
32 
33 1,968.2 839.8 
34 4l4.8 
35 337-3 
36 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,150.3 
41 
42 
43 
44 594.9 
45 5,862.2 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
311.9 0 0 0 
398.8 562.2 0 39.11 0 
330.2 825.9 0 0 0 
1,069.0 0 — — 0 
7.2 281.0 0 2.97 0 
329.4 0 —— 0 
593.3 0 -- 0 
4l4.8 0 0 
1,161.6 0 • • 0 
3,046.3 0 —  ™  0 
414.7 0 — — 
22.08 «• • 0 
746.5 0 — —  0 
9.84 — • 0 
5.24 — — 0 
7-99 — — 0 
580.9 0 — —  0 
2,316.7 0 —  M  0 
993.8 0 — — 0 
2,297.1 0 —— 0 
9.37 —- 0 
124.9 0 — — 0 
Table 4l (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A — 
46 1,891.0 
47 3,136.4 55.5 3,192.0 
48 
49 
50 753.8 
51 
52 320.4 4,225.9 
53 1,690.1 
54 220.5 
55 8,605.0 747.1 
56 185.9 
57 
58 1,931.5 
59 379.4 
60 1,843.5 172.5 
61 
62 654.2 
63 2,311.5 
64 
65 1,158.2 
66 496.0 
67 
68 100.4 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
.50 —— 0 
4.62 — — le10 
1,717.9 0 0 
1,471.1 0 0 
5.78 1.27 0 
1,802.7 0 —— 0 
5.94 0 
1.84 —- 0 
4,231.3 0 —— 0 
2.34 —— 0 
2,639.5 0 —— 0 
2,739.7 0 0 
6.87 —— 0 
379.3 0 11.56 
115.5 0 —— 0 
3,025.4 0 —— 0 
654.1 0 3.49 
7.26 —— 0 
2,011.7 0 -- 0 
4,881.8 0 —— 0 
1,371.3 0 «• «• • •» 
4,021.6 0 • —  •  —  
.35 0 
Table 4l (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
69 1,751.0 
70 
71 
72 5^.8 
73 2,076.4 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 
79 1,939-7 
80 959.8 
81 
82 
83 
84 
85 789.9 
86 655.6 
87 977-7 
88 5,440.5 
89 3,310.9 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
.50 0 
3,917.5 0 0 
1,382.4 0 0 
911.3 0 0 
1,583.6 0 0 
1.18 .37 
2.52 - — 
3.92 
6.55 — — — 
1,828.9 0 0 
3.47 0 
3,645.5 0 0 
1,231.7 0 0 
1,005.6 0 0 
883.2 0 0 
1,095.4 0 0 
789.9 0 2.31 
655.6 0 .88 
1*243.2 0 0 
5.38 0 
7.55 • — 
447.8 0 0 
Table 4l (Continued) 
Program- Land in Land in 
mi rig Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 
92 2,518.5 
93 
94 1,345.5 
95 
96 1,827.0 
97 1,330.4 
98 200.8 
99 
100 1,252.9 
101 97.6 
102 
103 
104 3,809.7 
105 598.1 
106 
107 
108 104.3 
109 2,508.8 
110 
111 222.0 
112 
113 
355-6 
2,724.0 
200.8 
220.7 
293.1 
917.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2,617.6 
497.1 
880.3 
425.3 
1,693.2 
1,452.8 
1,262.9 
2.4 
249.6 
496.1 
1,515.2 
419.0 
415.0 
426.7 
407.7 
47.2 318.9 
1,749.7 
0 0 
1.15 " — 
0 —— 0 
.19 36.84 
23.87 162.28 0 
8.77 48.20 
11.37 120.26 0 
4.09 0 12.07 
7.13 0 
10.80 25.56 0 
12.55 8.91 
10.32 42.30 
15.23 62.15 
1.65 — 
0 — — —— 
0 — — — — 
0 — — 
2.53 
0 • — —— 
3.30 
0 13.66 
Table 4l (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
114 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375-7 
121 973-5 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
— 000 A —— 
760.4 
53.2 
45.0 450.5 
86.7 
115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
799-8 
283.7 
446.7 
0 
0 
24.74 
12.72 
17.23 
10.57 
27.91 
18.01 46.76 
209.1 0 0 0 
1,041.4 0 0 0 
402.9 0 0 0 
1,366.1 0 0 0 
760.4 0 0 .90 
607.7 1,273.8 0 24.46 0 
330.7 0 0 0 
121.4 0 0 0 
152.7 148.5 0 5.96 0 
28.2 0 0 0 
11.4 5.83 17.14 
405.4 2.07 37.71 2.80 
86.7 0 0 10.58 
115.2 0 0 .30 
ISîïFTD 
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Table 42a. Regional wheat demand, production within consuming region, imports, exports and 
transfers, Model VI-A 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu. ) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
1 9,633.3 9,633.3 15 1.25 
2 147,683.8 147,683.8 8,15,21 1.20 
3 19,745.2 19,745.2 21 1.22 
4 1,737.2 1,737.2 
6,552.6 
1.19 
5 6,552.6 20 1.30 
6 -43.0 43.0 1.09 
7 13,978.8 13,978.8 20 1.16 
8 8,969.5 62,199.1 53,229.6 2 0.86 
9 33,893.0 33,893.0 21 1.01 
10 13,127.2 13,127.2 15 1.07 
11 75,480.8 75,480.8 0.93 
12 21,635.4 21,635.4 21 0.90 
13 11,211.8 11,211.8 21 O.89 
14 51,846.6 51,846.6 O.83 
15 39,512.8 152,745.0 113,232.2 1,2,17,10 0.75 
16 -152.4 152.4 17 0.99 
17 57,082.4 57,082.4 15,16,20 1.20 
18 191,460.9 103,851.7 87,609.2 19,21 
67,409.1 
1.08 
19 24,760.9 92,170.0 18 0.66 
20 89,072.0 159,406.5 70,334.5 5,17,7 0.56 
Table 42a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu.) 
21 17,071.2 134,866.6 117,794.8 a 0.53 
22 8,035.2 8,035.2 0.82 
23 1,189.0 1,189.0 
28,162.6 
0.88 
24 -6,388.6 92,095.2 70,321.2 29,30 0.53 
25 -485.0 2,514.7 2,999.5 0.77 
26 6,889.3 60,739.2 42,477.8 11,372.1 28 0.49 
27 -481.5 
26 
481.5 31 0.72 
28 11,372.1 11,372.1 1.01 
29 108,186.2 111,727.0 37,981.6 34,440.8 24 O.89 
30 61,344.2 45,431.9 19,968.2 35,880.5 24 0.98 
31 13,962.2 46,365.6 32,885.0 481.5 27 I.06 
*2,3,12,18,9,13-
Table 42b. Regional feed grain demand, production within consuming region, imports, exports 
and transfers, Model VI-A, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 3,279-0 3,279.0 8 0.93 
2 8,966.7 6,132.6 2,834.0 8 O.87 
3 5,173.4 5,173.4 0.88 
4 4,560.6 4,560.6 8 0.94 
5 -2,529.3 2,529.3 14 0.91 
6 872.2 1.4 870.8 14 0.97 
7 2,478.5 708.0 1,770.6 8,15 0.81 
8 7,054.5 18,034.0 10,979-4 1,2,4,7 O.56 
9 4,524.2 4,524.3 O.65 
10 2,214.7 2,214.7 0.73 
11 7,894.8 7,894.9 0.52 
12 7,329.0 1,155.4 6,173.6 13 
6,173.6 
0.66 
13 18,107.2 24,281.1 12 0.45 
14 5,645.6 9,045.9 3,400.2 5,6 0.53 
15 12,320.4 17,244.3 4,924.2 7,17 0.47 
16 1,777.1 . 1,777-1 20 0.69 
17 4,491.8 4,491.8 15,20 0.88 
18 7,231.3 7,223.1 8.2 19 0.78 
19 392.0 400.1 8.2 18 0.47 
20 1,089.5 5,476.6 4,387.2 16,17,31 0.44 
Table 42b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed-Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/bu.) 
21 5,480.9 5,480.9 0.46 
22 759.2 759-2 O.69 
23 3,470.1 3,470.2 0.66 
24 887.1 887.1 0.47 
25 94.5 94.5 0.69 
26 772.4 1,726.7 1,338.1 2,292.4 28,31 0.43 
2? 507.4 661.6 154.2 31 0.60 
28 682.7 682.7 26 0.71 
29 1,196.4 1,196.4 0.79 
30 629.0 629.0 0.87 
31 4,377.4 1,035.9 3,341.5 20,26,27 0.94 
Table 42c. Regional oil meal demand, production within consuming region, imports and exports, 
Model VI-A, in feed units 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu. ) 
Cotton­
seed 
Price 
($/T) 
1 446.3 446.3 21 1.14 
2 1,984.5 1,984.5 15 1.14 
3 1,049.3 243.7 805.6 15 1.15 29.15 
4 765.4 423.1 342.3 15,16 I.03 26.11 
5 922.1 922.1 20,21 0.96 25.74 
6 236.8 13.6 223.2 19 0.97 24.45 
7 587.2 219.4 367.8 15 O.92 24.37 
8 883.2 544.4 338.8 15 0.94 
9 1,112.7 1,112.7 0.98 
10 494.3 494.3 15 1.00 
11 891.5 983.4 91.9 12,22 0.75 
12 623.1 554.4 68.8 11,15 0.90 
13 1,304.6 1,304.6 0.81 
14 1,273.6 84.9 1,188.7 20 0.84 20.48 
15 1,592.0 5,905.9 4,314.0 
a 0.79 
16 313.1 355-9 42.8 4,17 0.80 20.66 
17 3,262.7 1,000.9 2,261.8 16,18 
2,241.1 
O.92 23.39 
18 708.7 1,102.7 1,847.1 17 0.69 18.03 
19 269.2 349.4 158.9 239.1 6,31 0.6l 16.92 
20 730.4 3,028.6 2,298.1 5,14 0.70 
Table 42c (Continued) 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu. ) 
Cotton­
seed 
Price 
($/T) 
21 634.8 2,190.9 1,556.0 _ b o.67 
22 32.8 6.8 25.9 11 o.98 
23 133.4 .7 132.7 21 0.93 
24 147.2 147.2 21 1.19 
25 42.9 42.9 21 0.90 
26 208.4 208.4 21 0.81 
27 210.2 336.1 126.0 28 o.96 
28 139.5 139.5 21,27 1.19 
29 306.9 306.9 21 1.19 
30 205.5 205.5 21 1.19 
31 655.7 4oo.o 255.7 19,21 1.19 
*2,3,4,7,8,10,12. 
bl,5,23,24,25,26,28,29,30,31• 
*=328550 
§, 
CO 
£ 
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Model VI-B 
As is mentioned above, this model employs the 1950-62 yields trends 
and the economic potential estimates of livestock feeding efficiency. 
Thus, this model utilizes the same set of demand requirements but a dif­
ferent matrix of input-output coefficients than does Model III. It has 
a common matrix with that of Model VI-A but a different set of demand re­
quirements . 
First, the comparison is with Model III. The optimal land use pattern 
for Model VI-B is shown in Table 43 and Figure 28. The adjustments that 
occur between Model III and Model VI-B are a little more severe than any 
encountered before. This is to be expected since the basic matrix of 
data was changed. The production patterns given by the two models have 
more points in common that disagreement, however. 
Wheat production is introduced into producing regions 23 and 25 and 
acreages are increased in regions 26, 47, 50, 79 and 97. Acreage reduc­
tions occur in regions 66, 72, 85, 88 and 94 and regions 4l, 87, 89, 91, 
112, 127, 128 and 142 are retired from wheat production. Regions added 
to the production of the feed grain activity are 34, 6l, 89, 94, 136 and 
142 and acreages of this activity are increased in regions 9 and 65. The 
following producing regions were dropped from the list of feed grain pro­
ducing regions : 1, 5, 29, 36, 43, 45, 50, 56, 59 and 97 while acreages 
decline in regions 8, 33 > 40, 57, 60 and 73. 
The feed grain-soybean activity is brought into regions 4$, 47, 59, 
68, 69, 73 and 133 and acreages of the activity are increased in region 80. 
Table 43. Summary of land use by programming region as given by the solution to Model VI -B 
Program­ Land in land in Equilibrium Rent/A 
ming Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land land Land 
Soybeans 
—— 000 A —— 
1 602.6 0 #» • 0 
2 2,422.0 11.65 «m e» 0 
3 598.0 I6.60 — • 0 
4 331.5 15.84 -- 0 
5 312.3 0 -- 0 
6 877.5 12.05 0 0 
7 335.1 0 0 0 
8 267.2 163.6 0 0 0 
9 1,877.3 75-0 7.25 0 0 
10 225.5 245.2 0 0 0 
11 336.8 0 0 0 
12 4,673.4 0 0 0 
13 56.8 275.4 .95 0 0 
14 289.2 289.I 0 0 7.96 
15 140.5 0 0 0 
16 59-9 558.1 0 35.15 0 
17 190.4 0 0 0 
18 1,088.4 0 0 0 
19 1,934.3 0 0 0 
20 140.9 0 0 0 
21 2,381.0 0 0 0 
22 1,223.6 0 0 0 
23 651.4 554.9 0 5.90 0 
Table 43 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 
25 
26 426.8 
27 
28 
29 329.4 
30 
31 
32 
33 2,213.5 908.4 
34 829.5 
35 337.3 
36 
37 1>53.8 
38 5,889.1 
39 1,210.1 
40 1,379.6 
41 
42 
43 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
311.9 0 0 
398.8 562.2 0 39.09 
330.2 510.5 0 0 
1,069.0 0 —  —  
7.2 281.0 0 2.92 
.62 —  —  
593.3 0 — —  
4l4.8 0 
1,161.6 0 — —  
2,732.4 0 —  —  
2.22 —  —  
23.63 
746.5 0 • mm 
13.17 —  —  
8.89 --
10.05 --
351.6 0 --
2,316.7 0 mm — 
993.8 0 — —  
2,297.1 0 — —  
10.21 —  —  
1.91 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 43 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 1,891.0 
47 3,004.7 187.2 3,192.0 
48 
49 
50 753.8 
51 
52 4,546.3 
53 1,690.1 
54 1,879.4 
55 9,352.1 
56 185.9 
57 1,136.1 
58 1,931.5 
59 379.3 379.4 
60 1,709.8 421.7 
61 1,268.6 
62 654.2 
63 2,311.5 
64 
65 1,320.3 
66 496.0 
67 
68 100.4 
Land in 
Cotton 
Idle 
Land 
Equilibrium. Rent/A 
Total Cotton Soybean 
Land Land Land 
1.60 -- 0 
6.58 1*26 
1,717.9 0 —— 0 
1,471.1 0 —— 0 
5.78 1.27 0 
1,802.7 0 —— 0 
7.52 —— 0 
3.71 —— 0 
2,572.4 0 —— 0 
3.32 — — 0 
2,639.5 0 0 
1,603.6 0 —— 0 
7.77 —- 0 
.56 12.13 
.82 0 
1,756.8 0 — — 0 
654.1 0 4.43 
7.26 —— 0 
2,011.7 0 —— 0 
4,719.7 0 —— 0 
1,371.3 0 mm mm * *a 
4,021.6 0 — — — — 
Table 43 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A —-
69 1,751.0 
70 
71 
72 54.8 
73 2,512.0 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 
79 1,939.7 
80 2,447.9 
81 
82 
83 
84 
85 789.9 789.9 
86 655*6 
87 1,110.5 
88 5,139.6 300.9 
89 3,310.9 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
3,917.5 
1,382.4 
911.3 
1,148.0 
1,828.9 
2,157.4 
1,231.7 
1,005.6 
883.2 
1,095.4 
655.6 
1,110.4 
447.8 
• 50 
0 
0 
0 
1.19 
3.82 
5.31 
6.96 
0 
4.73 
0 
0 
0 
0 
0 
.20 
0 
0 
6.32 
8.78 
0 
0 
0 
0 
0 
0 
2.13 
0 
0 
0 
0 
0 
0 
0 
4.20 
2.87 
1.83 
0 
0 
Table 43 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A --
91 
92 2,518.5 
93 
94 864.9 
95 
96 1,827.0 
97 1,330.4 
98 200.8 
99 
100 1,252.9 
101 97.6 
102 
103 
104 3,809.7 
105 965.3 
106 
107 
108 136.4 
109 2,508.8 
110 
111 222.0 
112 
113 
836.2 
2,724.0 
200.8 
220.7 
293.1 
917.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2,617.6 0 0 
2.06 — «• 
497.1 0 — — 0 
880.3 1.24 35.87 — — 
425.3 25.59 160.52 0 
1,693.2 9.58 47.37 • M 
1,452.8 12.24 119.36 0 
4.86 0 14.23 
7.85 0 — — 
1,262.9 11.83 24.51 0 
• 2.4 13.44 8.01 
249.6 11.48 41.13 • • 
496.1 16.4i 60.94 —— 
1.65 — — —— 
1,148.0 0 — — --
419.0 0 
415.0 0 — — — * 
394.6 0 — — — — 
2.65 — — — — 
407.7 0 — — --
3.40 
47.2 318.9 0 13.63 — — 
1,749.7 0 -- --
Table 43 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973.5 
122 
123 
124 
125 
126 
127 
128 
129 121.4 
130 
131 
132 
133 
134 
135 
— 000 A --
760.4 
53.2 
45.0 450.5 
86.7 
115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
.07 — —  —  —  
446.7 0 - - — -
24.74 am • • * 
12.72 — — —  *  
17.23 —  —  — —  
10.57 — —  — —  
28.12 -- - -
799.8 18.17 46.53 
209.1 0 0 0 
1,041.4 0 0 0 
402.9 0 0 0 
1,366.1 0 0 0 
760.4 0 0 2.99 
607.7 1,273.8 0 24.44 0 
330.7 0 0 0 
.67 0 0 
152.7 148.5 0 5.95 0 
28.2 0 0 0 
11.4 6.75 16.21 • — 
405.4 3.00 36.77 4.46 
86.7 0 0 15.13 
115.2 0 0 3.75 
Table 43 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
136 
137 
138 
139 
140 
141 
142 
143 
144 
97.8 
—— 000 A —— 
177.3 
l4o.6 
69.1 
10.7 
22.3 
295.6 
40.0 
599.4 
46.2 
9.2 
200.7 
527.7 
63.3 
2.0 
Total 40,318.9 56,838.9 12,848.4 14,445.8 11,423.6 
223.2 
49.0 
88,079.7 
.68 
9.38 
7.37 
4.59 
14.28 
0 
12.98 
29.08 
0 
9.29 
78.96 
12.87 
44.52 
149.93 
0 
63.5k 
23.30 
4.56 
0 
Figure 28. Regional production pattern for Model VI-B (each dot represents 200,000 acres) 
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Producing regions 6l and 7^ discontinue from production of this activity. 
Soybeans should be grown in regions 10, 59, 62, 85, 88, 126 and 133 
according to the optimal solution for Model IV-B and acreages of soybeans 
should increase in regions 47, 60 and 87. At the same time, regions $, 
33 and ^4 should reduce soybean acreages and regions 18, 6l, 65, 78, 79 
and 80 discontinue production of soybeans entirely. 
Most of the change in the regional production pattern brought about 
by the alternation of the input-output matrix involve reallocations of the 
cropping activities among the already established group of producing re­
gions . Few regions are introduced by the new yield assumptions that did 
not have production in them before and only a few regions were dropped 
by this change in the assumption about yields. 
Model VI-B also has interesting points of similarity and divergence 
with Model VI-A. The comparisons of these two models indicates the situa­
tion in which high level of yields are achieved but only the economic 
potential level of livestock feeding efficiency. Thus, the importance 
of technologies within the livestock sector upon the crop sector of agri­
culture is demonstrated. 
Comparing Tables 4l and 43 or Figures 26 and 28 we see that assump­
tion of the economic potential level of livestock feeding requires the 
addition of producing regions 85 and 114 to wheat production and increased 
acreages of wheat in regions 26 and 105. Acreages of wheat were decreased 
in regions 47, 88 and 9^ to allow for the land in these regions to produce 
more of the feed grain-soybean, soybean and feed grain activities, respec­
tively. Wheat production is discontinued in region 52 to allow for the 
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production of more feed grains. Even though the wheat requirements are 
not altered between Models VI-A and VI-B, the changes in feed grain and 
oil meal requirements calls for considerable adjustment in the regional 
production pattern of wheat. 
The less efficient methods of livestock feeding brings feed grain 
production into regions 8, 13, 29, 3^, 57 and 6l and acreages of this 
activity are increased in regions 9, 40, 52, 55, 65, 73 and 94. Feed grain 
acreages in regions 60, 7^ and 80 are decreased in favor of the soybean 
and feed grain-soybean activities. Also, adding to increased output of 
the feed grain-soybean activity are regions 45, 4? and 59. Soybeans are 
added in producing regions 10, 33, 5^, 60, 87 and 88 and are decreased 
in regions 9 and 3^ as the feed grain activity is preferred in the latter 
two regions. 
Tables 42 and 44 and Figures 27 and 29 reflect the changes brought 
about in the distribution of production among regions as the result of the 
varied level of livestock feeding efficiency. 
Model VII-A 
Models VII-A and VII-B employ a still different matrix of input-output 
coefficients than that assumed for Models I through V or for Models VInA 
and VI-B. If the reader will recall, here an attempt is made to simulate 
the situation in which the Southern portion of our nation would have caught 
up technologically with the North Central States in the production of feed 
grains. The South would also gain relative to the Southwest in cotton 
Table 44a. Regional wheat demand, production within consuming region, imports, exports and 
transfers, Model VI-B 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil .bu. ) ($/bu.) 
1 9,633.3 9,633.3 15 1.29 
2 147,683.8 147,683.8 8,15,21 1.24 
3 19,745.2 19,745.2 21 1.26 
4 1,737.2 1,737.2 1.22 
5 6,552.6 6,552.6 20 1.33 
6 -43.0 43,0 1.11 
7 13,978.8 13,978.8 20 
53,229.6 
1.19 
8 8,969.5 62,199.1 2 0.91 
9 33,893.0 33,893.0 21 1.05 
10 13,127.2 13,127.2 15 1.11 
U 75,480.8 75,480.8 0.93 
12 21,635.4 21,635.4 21 0.94 
13 11,211.8 11,211.8 21 0.93 
14 51,846.6 51,846.6 0.83 
15 39,512.8 146,330.8 106,8l8.0 10,1,2 0.79 
16 -152.4 152.4 17 1.02 
17 57,082.4 4,285.6 52,796.9 16,20 1.24 
18 191,460.9 103,851.7 87,609.2 19,20,21 1.12 
19 24,760.9 79,576.9 54,816.3 18 0.70 
20 89,072.0 174,128.1 85,056.1 5,7,17,18 0.59 
Table 44a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu. ) (mil.bu. ) (mil.bu. ) ($/bu.) 
21 17,071.2 134,866.6 117,794.9 a 0.57 
22 8,035.2 8,035.2 0.82 
23 1,189.0 1,189.0 0.88 
24 -6,388.6 100,687.0 32,769.3 74,306.3 29,30 0.53 
25 -485.0 3,287.4 3,772.2 0.77 
26 6,889.3 60,739.2 47,612.8 6,237.1 28 0.49 
27 -481.5 
6,237.1 26 
481.5 31 0.72 
28 11,372.1 5,135.4 1.02 
29 108,186.2 111,727.0 39,794.8 36,254.0 24 O.89 
30 61,344.2 45,432.0 22,l40.1 38,052.3 24 O.98 
31 13,962.2 46,365.6 32,885.0 481.5 27 1.06 
*2,3,9,12,13 and 18. 
Table 44b. Regional feed grain demand, production within consuming region, imports, exports and 
transfers, Model VI-B, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 3,814.3 3,814.3 8,15 0.97 
2 10,572.5 6,132.6 4,439.8 8 0.91 
3 5,751.1 5,751-1 0.91 
4 5,033.2 285.1 4,748.1 8,13 0.99 
5 2,755-7 2,755-7 14 0.93 
6 964.8 1.4 963.5 13 0.99 
7 2,870.1 1,364.5 1,505.6 14,15 0.84 
8 7,976.0 20,102.4 12,126.2 1,2,4 O.60 
9 5,088.1 5,088.1 O.65 
10 2,656.2 2,656.2 0.73 
11 9,606.0 9,606.1 0.54 
12 8,598.7 1,717.0 6,881.7 13 O.67 
13 20,556.5 28,482.0 7,925.8 4,6,12 0.47 
14 6,385.3 9,731.8 3,346.4 5,7 0.55 
15 13,708.7 17,760.9 4,052.4 1,7,17 0.49 
l6 1,916.2 1,916.2 20 O.71 
17 4,676.9 4,676.9 15,20 O.90 
18 7,718.0 7,223.1 494.9 19 0.81 
19 446.0 940.9 494.9 18 0.50 
20 1,225.8 5,476.6 4,250.8 16,17 0.46 
Table 44b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 6,203.5 8,411.3 2,207.8 31 0.46 
22 856.2 856.2 0.69 
23 3,920,0 3,920.0 0.66 
24 1,032.2 1,032.2 0.47 
25 118.8 118.8 0.69 
26 893.2 1,726.7 1,499.8 2,333.4 28,31 0.44 
27 580.0 661.6 81.7 31 0.60 
28 779.2 779.2 26 0.72 
29 1,253.5 1,253.5 0.79 
30 697.4 697.4 0.87 
31 4,879.5 1,035-9 3,843.7 21,26,27 0.94 
Table 44c. Regional oil meal demand, production within consuming region, imports and exports, 
Model VI-B, in feed units 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 514.4 514.4 20 1.20 
2 2,217.0 2,217.0 15 1.19 
3 1,122.9 99.8 1,023.1 15 1.20 30.55 
4 826.1 826.1 1.05 26.51 
5 942,0 942.0 20,21 1.02 27.37 
6 255.O 13.6 241.4 19,20 1.06 26.66 
7 644.6 219.4 425.2 15 O.98 25.84 
8 997-9 997-9 13 0.99 
9 1,203.6 1,203.6 O.98 
10 597.1 597.1 15 1.06 
11 1,072.7 1,245.9 173.2 12,22 O.78 
12 712.7 569.7 143.0 11 0.93 
13 1,468.7 2,466.5 997.9 8 0.81 
14 1,426.8 84.9 1,341.9 20 0.90 21.95 
15 1,723.6 5,985.8 4,262.3 2,3,7,10 0.84 
16 325.3 355.9 
16,21,18 
30.6 17 0.86 22.24 
17 3,278.2 1,000.9 2,277.4 0.98 24.95 
18 757.6 1,102.7 1,847.1 2,192.1 17 0.75 19.63 
19 290.8 349.4 158.9 217.5 6 0.70 19.35 
20 816.2 3,577.7 2,761.5 1,5,6,14 0.76 
Table 44c (Continued) 
Con- Demand 
suming Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
21 715-3 2,277.6 1,562.2 _a 0.73 
22 37.0 6.8 30.2 11 1.01 
23 150.6 .7 149.9 21 0.99 
24 161.6 161.6 21 1.25 
25 46.9 46.9 21 O.96 
26 228.2 228.2 21 0.87 
27 228.2 336.1 107.9 28 1.02 
28 152.3 152.3 27,21 1.25 
29 325.6 325.6 21 1.25 
30 216.1 216.1 21 1.25 
31 674.3 4oo.o 274.3 21 1.25 
a5,17,23,24,25,26,28,29,30 and 31 
Figure 29a. Interregional flows and x 
of bushels), Model VI-B intraregional transfers of wheat to feed grains (millions 
T9&2 
3091.1 
2207.8 & 
Figure 29b. interregional 
flows 
o£ teea graiJTtW-nas of «-
re=d units), Motel VI-B 
Figure 29c. Interregional flows of oil meals (thousands of tons of feed units), Model VI-B 
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production techniques. 
The demand requirements assumed for Model VII-A are identical to those 
assumed under Model IV-B. Drawing the points of difference "between Tables 
29 and 45 and Figures 14 and 30 will reveal the effect of this technologi­
cal boost on the competitive position of agriculture in the South. 
The changes brought about by the simulated state of technology are 
too numerous to enumerate. The tables and figures mentioned do indicate 
a strong shift of crop production to the South and Southeastern portion 
of the U.S. A big surprise is the retirement of producing regions $4 and 
74. The retirement of these regions magnifies the importance of space on 
the regional production pattern. Both regions $4 and 7^ have lower pro­
duction costs than many areas in production; but transportation costs to 
the areas where the quantities are demanded prohibit their production. 
Maqy other cases in each of the models discussed could undoubtedly be 
found in which this same phenomenon is true. 
Table 46 and Figure 31 depict the interregional product flow patterns 
and the equilibrium prices of the products for Model VII-A. 
Model VII-B 
Model VII-B employs the same input-output matrix as Model VII-A in 
which an advanced state of technology is estimated. Model VII-B utilizes 
the same set of demand requirements as does Model IV-F. 
Again, the changes in the regional production patterns that occur 
between Table 37 and Figure 23 and Table 4? and Figure 33 are too numerous 
Table 45. Summaiy of land use by programming regions 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
1 602.6 
2 2,422.0 
3 598.0 
4 331.5 
5 312.3 
6 793.3 
7 330.4 
8 180.1 215.4 
9 1,952.3 
10 235.4 
11 
12 1,886.9 
13 8l.4 166.1 
14 49.6 
15 70.3 
16 167.1 224.9 
17 95.2 95.2 
18 544.2 
19 1,934.3 
20 84.0 
21 2,381.0 
22 1,096.3 
23 554.9 
given by the solution to Model VII-A 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
12.04 — — 0 
12.78 — — 0 
16.49 — — 0 
9.86 — — 0 
9.00 — — 0 
84.2 10.47 2.53 0 
4.7 4.23 8.29 0 
35.3 0.05 12.47 2.11 
8.70 0 0 
106.8 128.5 0 12.69 5.76 
32.7 304.1 0 1.29 0 
2,786.5 0 0 0 
84.7 0.82 8.71 2.90 
528.7 0 0 0 
70.2 0 0 3.83 
225.9 0 0 0 
4.42 0 9.52 
544.2 0 0 5.76 
4.4o 0 0 
56.9 11.75 3.75 0 
8.75 0 0 
127.3 2.62 8.35 0 
651.4 16.32 12.30 0 
Table 45 (Continued) 
Program- Land in Land in 
ming land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A —— 
24 39*6 156.0 
25 562.2 
26 1,267.5 
27 1,069.0 
28 288.2 
29 329.4 
30 593.3 
31 4l4.8 
32 58O.8 580.8 
33 3,760.0 2,094.3 
34 
35 337-3 
36 
37 1,453.8 
38 5,144.1 745.0 
39 1,210.1 
40 1,553-1 178.1 
41 78.7 
42 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
116.3 
398.8 
829.5 
746.5 
2,238.0 
993.8 
1.03 
6.51 
2.89 
13.56 
17.02 
11.71 
2.83 
r.34 
1.34 
6.36 
0 
5.34 
0 
3.17 
5.18 
7.95 
2.44 
0 
0 
8.57 
11.23 
8.58 
13.25 
24.34 
0 
0 
0.09 
0 
0 
0 
0 
0 
0 
0 
2.35 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 45 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 945.5 945.5 
47 2,162.1 1,029.8 3,192.0 
48 
49 
50 754.6 
51 
52 1,248.3 321.7 2,976.2 
53 993.4 696.7 
54 
55 8,767.3 
56 26.2 1,451.0 
57 2,739.7 
58 1,931.5 
59 758.7 
60 2,131.5 
61 478.0 
62 
63 2,311.5 
64 
65 1,269.3 200.4 
66 459.7 
67 
68 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
4.14 — — 1.4i 
4.59 — — 0.80 
1,717.9 0 —— 0 
1,471.1 0 — — 0 
2.19 0 0 
1,802.7 0 0 
0.72 — — 0 
0.99 — — 0 
4,451.8 0 — — 0 
584.8 0 -- 0 
1,348.3 0 0 
l.4i — — 0 
5.03 -- 0 
3.73 — — 0 
3.62 -- 0 
2,547.4 0 0 
1,308.3 0 — — 0 
7.26 — • 0 
2,011.7 0 — — 0 
4,570.3 0 -- 0 
1,407.6 0 
4,021.6 0 — — — — 
ioo.4 0 0 
Table 45 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
•»— 000 A —— 
69 58.I 
70 3,917.5 
71 
72 966.1 
73 107.1 
74 
75 346.2 
76 1,836.2 
77 734.1 
78 914.4 914.5 
79 969.8 969.9 
80 3,217.4 
81 
82 
83 
84 
85 
86 584.7 
87 
88 5,440.5 
89 3,310.9 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,692.9 0 0 
1.59 0 
1,382.4 0 0 
1.68 0 
3,552.9 0 0 
3,900.9 0 0 
2.50 - — — — 
3.90 m * m» • 
1.49 • — — — 
2.24 3.76 
3.45 5.95 
1,387.9 0 0 
1,231.7 0 0 
1,005.6 0 0 
883.2 0 0 
1,095.4 0 0 
1,579.8 0 0 
726.5 0 0 
2,220.9 0 0 
4.93 0 
6.91 - — — — 
447.8 0 0 
Table 45 (Continued) 
Program- Land in Land in 
ming land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
000 A —-
91 
92 2,518.5 
93 
94 266.8 I70.I 
95 570.8 2,153.2 
96 1,827.0 
97 1,330.4 
98 200.8 
99 220.7 
100 1,252.9 
101 100.0 
102 293.1 
103 917.3 
104 3,809.7 
105 
106 
107 
108 
109 2,508.8 
110 
111 222.0 
112 4l.O 
113 
Equilibrium Rent /A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2,617.6 0 — * 0 
O.98 — — — — 
497.1 0 — — 0 
880.3 1,264.2 0 13.82 — — 
425.3 15.31 112.19 0 
1,693.2 8.62 24.00 
1,452.8 11.21 79.64 0 
3.95 0 6.60 
7.25 0 — — 
1,262.9 10.62 2.53 0 
12.39 0 «• w 
249.6 7.62 16.56 — — 
496.1 15.36 25.46 — — 
O.65 — — — 
2,113.3 0 
419.0 0 
415.0 0 
531.0 0 
l.l6 
407.7 0 
2.20 
325.1 0 0 
1,749.7 0 
Table 45 (Continued) 
Program- Land in Land in 
mi ng Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
114 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 1,773-3 
122 
123 
124 
125 256.7 683.I 
126 422.9 760.4 
127 940.8 
128 174.6 
129 60.7 
130 
131 
132 64.6 
133 24.6 
134 86.7 
135 115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
283.7 0 -- — 
446 » 7 0 — — —— 
22.45 - - - -
I5.5O -- -— 
15.57 
9.07 — — 
20.96 —— —— 
H 
14.54 0 
209.1 0 0 0 
262.4 779.0 0 14.51 0 
402.9 0 0 0 
426.3 0 0 3.06 
337.5 7.23 0 1.20 
607.7 333.0 0 51.74 1.70 
156.1 3.06 22.17 0 
60.7 0 0 5.90 
301.2 0 0 0 
28.2 0 0 0 
1.13 0 — — 
405.4 470.9 0 12.54 0 
86.7 0 0 24.85 
115.2 0 0 11.13 
Table 45 (Continued) 
Program­
ming 
Region 
Land in 
Wheat 
Land in 
Feed 
Grains 
Land in 
Feed 
Grains-
Soybeans 
Equilibrium Rent/A 
Land in Land in Idle Total Cotton Soybean 
Soybeans Cotton Land Land Land Land 
136 
137 
138 
139 
140 
141 
lU2 
143 
144 
Total 
l6l.l 
—— 000 A —— 
l4o.6 
115.3 
10.7 
22.3 
295.6 
51.0 
34,475.9 77,305.9 12,794.7 15,541.8 
599.4 
9.2 
200.7 
527.7 
217.3 
223.2 
0 
11.27 
6.26 
4.47 
11.26 
0 
l.l4 
19.31 
5.33 
0 
36.26 
0 
18.35 
75.36 
0 
3.23 
0 
0 
0 
11,265.4 72,571.5 
Figure 30. Regional production pattern for Model VII-A (each dot represents 200,000 acres) 
LEGEND 
Wheat-+ Cotton-
Feedgralne- • Soybean-
Soybean-Feedgralne-* 
Table 46a. Regional wheat demand, production within consuming region, imports, exports and 
transfers, Model VII-A 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil ."bu. ) (mil.bu.) (mil.bu.) (mil.bu. ) (mil.bu.) ($/bu.) 
1 9,633-3 9,633.3 15 1.25 
2 141,640.2 141,640.2 8,15,21 1.19 
3 18,864.9 2,490.8 16,374.1 15 1.22 
4 1,595.8 1,552.9 43.0 6 1.28 
5 6,552.6 6,552.6 14 1.28 
6 -43.0 43.0 4 0.95 
7 12,665.2 11,872.9 792.2 14 1.14 
8 8,312.7 62,199.1 53,886.4 2 0.86 
9 31,858.7 31,858.7 26 1.00 
10 12,050.8 15 1.07 
11 70,208.1 70,208.1 0.93 
12 21,252.2 21,252.2 21 0.90 
13 10,390.8 10,390.8 21 
7, 344.8 
0.89 
14 47,955.9 55,300.7 5,7 0.71 
15 36,630.1 105,292.3 68,662.2 1,2,3,10 0.74 
16 -152.4 
57,059.6 20,16 
152.4 17 0.97 
17 57,059.6 1.19 
18 188,674.0 118,175.4 70,498.6 19,20,26 
41,036.3 
1.08 
19 22,872.6 63,908.9 18 0.65 
20 82,549.5 159,406.5 76,857.0 17,18 0.54 
Table 46a (Continued) 
Con­
suming 
Region 
Demand 
Require­
ment 
(mil.bu.) 
Production 
Within 
Region 
(mil.bu.) 
Wheat-
Feed Grain 
Transfer 
(mil.bu.) 
Imports 
Quantity 
(mil.bu.) 
From 
Exports 
Quantity To 
(mil.bu.) • 
Equi­
librium 
Price 
($/bu.) 
21 15,812.3 104,605.7 88,792.9 2,12,13 0.53 
22 7,446.8 7,446.8 0.82 
23 1,097.7 1,097.8 O.89 
24 -7,300.8 78,098.8 23,850.0 6l,549.6 29,30 0.48 
25 -530.6 530.6 O.58 
26 6,077.4 6,0739.2 54,661.8 18,28,9 0.43 
27 -527.I 659A 1,186.4 0.77 
28 10,377-8 2,912.9 13,290.7 26 0.95 
29 106,311.6 59,780.8 46,530.8 24 0.84 
30 60,094.4 45,432.0 356.3 15,018.7 24 0.93 
31 12,840.1 22,691.9 9,851.2 O.87 
Table 46b. Regional feed grain demand, production within consuming region, imports, exports and 
transfers, Model VII41, in feed units 
Con- Demand Production Wheat- Equi-
suming Require- Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,263.8 4,263.8 9 1.05 
2 11,874.1 6,360.6 5,513.5 8,9 1.00 
3 7,088.6 5,334.1 754.5 9 1.02 
4 6,189.1 3,017.9 3,171.2 5,7 
28.0 
O.98 
5 3,382.2 3,410.3 4 O.85 
6 1,190.5 228.1 962.4 14 1.07 
7 3,601.8 6,745.1 3,143.3 4 0.79 
8 8,729.1 14,128.9 5,399.6 2 O.69 
9 5,608.1 10,740.5 5,132.2 1,2,3 0.72 
10 2,501.3 2,501.3 0.74 
11 9,336.6 9,336.6 0.71 
12 8,488.2 5,964.1 2,524.2 15 0.81 
13 22,599-1 22,598.8 
1,638.3 6,16 
0.64 
14 6,972.7 8,610.9 0.63 
15 14,973-4 17,497.4 2,524.2 12 0.61 
16 9,929.0 1,253.1 675.9 14 0.87 
17 5,219.8 5,219.7 0.80 
18 5,472.3 5,472.3 0.77 
19 128.9 128.9 
2,511.4 
0.69 
20 984.2 3,495.6 30,31 0.67 
Table 46b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 4,920.2 6,888.5 1,968.4 31 0.68 
22 687.2 687.3 0.76 
23 3,116.7 3,116.6 0.88 
24 556.1 751.3 195-2 29 0.77 
25 38.1 16.7 21.4 26 0.98 
26 497.7 891.8 394.1 25,28 0.72 
27 341.9 304.5 37.4 0.99 
28 464.4 91.8 372.7 26 1.00 
29 1,460.4 1,265.3 195.2 24 1.14 
30 845.7 11.2 834.5 20 1.17 
31 5,483.6 1,528.1 310.3 3,645.3 20,21 1.17 
Table 46c. Regional oil meal demand, production within consuming region, imports and exports, 
Model VII-A, in feed units 
Con- Demand 
Burning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Cotton-
Soybean seed 
Price Price 
($/bu.) ($/T) 
1 921.6 921.6 14,15 1.30 
2 3,626.0 3,626.0 1,15 1.26 
3 1,521.1 440.8 67.0 1,013.3 15 1.26 32.04 
4 837.5 439.9 152.3 245.3 15 1.15 29.08 
5 1,191.3 1,067.1 124.2 21 1.10 29.60 
6 279.6 279.6 1.02 25.85 
7 785.8 267.0 . 518.8 15 1.04 27.49 
8 1,061.1 1,061.1 1.00 
9 1,303.6 4,033.4 2,729.8 2 1.03 
10 433.8 433.7 1.11 
11 701.0 588.6 112.4 13 1.03 
12 788.6 788.6 15 1.02 
13 1,368.7 1,481.2 112.4 11 O.89 
14 1,058.7 1,165.5 175.1 21 281.9 1 1.00 24.26 
15 1,810.3 5,912.3 4,102.0 _a 0.90 
16 452.6 1,180.2 464.9 
16,18 
1,192.5 17 0.93 24.03 
17 4,338.1 2,470.0 155.0 1,713.1 1.05 26.72 
18 1,597.1 286.9 1,830.7 520.6 17 0.82 21.44 
19 505.2 311.2 158.9 35.0 21 0.99 27.55 
20 523.7 523.7 0.95 
*1,2,3,4,7 and 12. 
Table 46c (Continued) 
Con- Demand 
siuning Require-
Region ment 
(000 T) 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exports 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu. ) 
Cotton­
seed 
Price 
($/T) 
21 494.3 2,669.3 2,175-0 _b 0.81 
22 26.7 155.6 128.9 24 0.97 
23 105.2 105.2 21 1.07 
24 128.9 128.9 22 1.27 
25 57.2 57.2 21 1.04 
26 240.7 240.7 21 0.96 
27 428.4 322.2 106.2 21 1.33 34.51 
28 201.0 201.0 21 1.33 
29 273.3 273.3 21 1.33 
30 187.8 I87.8 21 1.33 
31 669.3 669.3 21 1.33 35.61 
b5,14,19,23,25,26,27,28,29,30 and 31. 
SSs 
150187 
0^ 2385O.O 
3=5306 
X=pl8 6.4 
& 
vn 
Figure 31a. Interregional flows and x = intraregional transfers of wheat to feed grains (millions 
of bushels), Model VII-A 
Figure 31b. Interregional flows of feed grains ^thousands Qf tons of feed units),"'Model VII-A 
Figure 31c• Interregional flows of oil meals (thousands of tons of feed units), Model VII-A 
Table 47. Summary of land use by programming regions 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A — 
1 602.6 
2 2,422.0 
3 598.0 
4 331.5 
5 312.3 
6 793.3 
7 330.4 
8 
9 1,952.3 
10 
11 
12 3,590.2 
13 81.4 
14 51.0 
15 
16 393.1 
17 
18 
19 1,934.3 
20 84.0 
21 2,156.6 
22 1,096.3 
23 554.9 
180.1 215.4 
235.4 
168.4 
1,083.2 
166.1 
13.6 
70.3 
224.9 
95-2 95-2 
544.2 
given by the solution to Model VII-B 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
14.80 — — 0 
15.64 — —  0 
20.05 — —  0 
13.09 — — 0 
11.46 " 0 
84.2 13.32 1.46 0 
4.7 6.42 7.88 0 
35-3 1.99 12.31 2.50 
11.45 0 0 
106.8 128.5 0 14.12 7.00 
32.7 135.7 0 2.72 0.91 
0.47 0 0 
84.7 4.29 7.00 1.78 
513.7 0 0 0 
70.2 0 0 5.02 
3.20 0 0 
9.08 0 8.45 
544.2 0 0 8.74 
12.69 0 0 
56.9 12.30 4.65 0 
224.4 8.76 0 0 
127.3 3.17 10.03 0 
651.4 17.06 13.95 0 
Table 4? (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
-— 000 A — 
24 39.6 156.0 
25 562.2 
26 1,267.5 
27 1,069.0 
28 288.2 
29 329.4 
30 593.3 
31 4l4.8 
32 580.8 580.8 
33 3,326.5 2,527.8 
34 829.5 
35 337-3 
36 
37 1,453.8 
38 5,232.1 657.0 
39 1,210.1 
40 1,632.3 98.9 
41 307.8 173.9 
42 993.8 
43 2,297.1 
44 594.9 
45 5,987.1 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
116.3 I.39 14.98 2.53 
398.8 10.46 22.59 0 
7.91 0 0 
14.20 — 0 
17.70 0 0 
12.32 — 0 
7.07 — 0 
5.26 — 0 
5.12 — 2.59 
10.67 — 0 
1.73 — 0 
8.76 — 0 
746.5 0 0 
6.92 — 0 
9.21 — 0 
13.79 — 0 
2.44 — 0 
1,835.0 0 0 
2.06 -- 0 
12.95 — 0 
16.10 — — 0 
14.29 — 0 
Table 47 (Continued) 
Program- Land in land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 945.5 945.5 
47 4,364.5 530.7 1,488.7 
48 
49 210.2 
50 754.6 
51 
52 2,209.4 2,336.9 
53 1,690.1 
54 2,225.9 
55 9,352.1 
56 141.7 2,445.9 
57 2,739.7 
58 1,931.5 
59 758.7 
60 2,131.5 
61 605.6 
62 
63 2,311.5 
64 
65 1,269.3 2,725.7 
66 459.7 
67 
68 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
6.97 —  —  1.25 
10.12 — —  0 
1,717.9 0 —  —  0 
1,260.9 0 —  —  0 
6.39 0 0 
1,802.7 0 tm «• 0 
5.02 —  —  0 
6.77 -- 0 
2,225.9 0 - - 1.15 
2.59 -- 0 
237.8 0 WW 0 
3.92 - - 0 
5.03 -- 0 
7.61 —  —  0 
3.62 -- 0 
2,419.8 0 0 
1,308.3 0 — —  0 
7.26 — —  0 
2,011.7 0 —  —  0 
2,045.0 0 — —  0 
1,407.6 0 ee M * • 
4,021.6 0 —  —  —  —  
100.4 0 —  —  0 
Table 47 (Continued) 
Program- Land in Land in 
ming Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A — 
69 58.1 
70 3,917.5 
71 
72 966.1 
73 107.1 
74 
75 346.2 
76 1,836.2 
77 734.1 
78 914.4 914.5 
79 969.8 969.9 
80 4,605.3 
81 285.5 
82 
83 
84 
85 1,579.8 
86 655.6 
87 51.7 
88 5,440.5 
89 890.8 2,420.1 
90 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,692.9 
1,382.4 
3,552.9 
3,900.9 
946.2 
1,005.6 
883.2 
1,095.4 
655.6 
2,169.2 
447.8 
0 0 
1.59 0 
0 0 
1.68 0 
0 0 
0 0 
6.16 
-- - — 
7.81 •  
5-31 — — 
5.80 3.42 
6.99 5.24 
3.39 0 
0 0 
0 0 
0 0 
0 0 
1.74 0 
0 0.92 
0 0 
7.83 0 
9.07 " 
0 0 
Table 47 (Continued) 
Program- Land in Land in Land in 
mi rig Wheat Feed Feed Land in 
Region Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 2,617.6 
92 2,518.5 
93 
94 1,615.0 
95 345.1 
96 1,827.0 
97 1,330.4 
98 200.8 
99 
100 1,252.9 
101 100.0 
102 
103 
104 3,809.7 
105 2,113.3 
106 
107 
108 
109 2,508.8 
110 
111 222.0 
112 41.0 
113 162.0 
86.1 
2,378.9 
200.8 
220.7 
293.1 
917.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0.11 -- 0 
3.22 —  —  —  —  
497.1 0 —  —  0 
880.3 2.59 12.30 —  —  
425.3 17.79 112.54 0 
1,693.2 10.62 23.17 
1,452.8 13.36 79.46 0 
5.85 0 7.92 
1,262.9 
8.50 0 —  —  
13.15 1.11 0 
14.57 0 
249.6 9.45 16.10 —  —  
496.1 17.40 25.17 —  —  
4.81 • — 
3.61 -- --
419.0 0 
415.0 0 —  —  —  —  
531.0 0 -- --
3.4o —  —  
407.7 0 -- --
4.00 M «» 
325.1 0 0 — —  
1,587.7 0 —  —  --
Table 47 (Continued) 
Program- Land in Land in 
.ping Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
114 283.7 
115 446.7 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 
122 
123 
124 
125 
126 
127 
128 
129 60.7 
130 
131 
132 
133 
134 
135 
1,773-3 
174.6 
64.6 
683.0 683.1 
666.4 760.4 
333.0 940.8 
60.7 
150.6 
l4.l 
450.5 
86.7 86.7 
115.3 
Equilibrium Rent/A 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0.66 
5.99 
31.97 
18.33 
22.48 
15.30 
23.42 
16.30 0 — — 
262.4 
209.1 0 0 0 
779.0 0 15.97 0 
402.9 0 0 0 
0.46 0 5.50 
94.0 9.24 0 2.58 
607.7 2.51 51.83 2.32 
156.1 6.21 21.19 0 
2.38 0 6.69 
150.6 0 0 1.23 
14.1 0 0 1.00 
2.44 0 • • 
405.4 45.0 0 13.85 2.84 
0.02 0 28.66 
115.2 0 0 14.03 
Table 47 (Continued) 
Program­
ming 
Region 
Land in 
Wheat 
land in 
Feed 
Grains 
Land in 
Feed Land in 
Grains- Soybeans 
Soybeans 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rent/A 
Total Cotton Soybean 
Land Land Land 
—— 000 A —— 
136 217.3 0 0 • — 
137 140.6 599.4 13.78 35.72 — — 
138 115.3 7.75 0 — — 
139 10.7 9-2 5.63 18.46 
140 22.3 200.7 13.94 76.42 0 
l4l 223.2 0 0 
142 295.6 527.7 1.14 6.63 — — 
143 161.I 22.67 0 — — 
144 51.0 8.56 0 0 
Total 48,768.3 85,306.9 8,972.1 21,057.2 11,246.3 48,6o4.5 
Figure 32. Regional production pattern for Model VII-B (each dot represents 200,000 acres) 
LFG-EsD 
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to list. The improved position of Southern agriculture is again apparent. 
The economic advantage of other sectors of the United States relative to 
the South may not be as permanent as sometimes thought. A great potential 
exists for Southern agriculture if the necessary development can be 
achieved. 
Table 48 and Figure 33 answer questions about the interregional 
movements of products, intraregional transfers and product equilibrium 
prices. 
Land Use 
In addition to the regional resource requirements as specified by 
the least cost solution to the various models posed, one can also gain 
insights about the resource requirements at the national level. Table 
49 summarizes the total acreage requirements of the crops considered. 
The feed grain-soybean acreages were split and the appropriate amounts 
were added to the feed grain and the soybean acres. Table 49 also sum­
marizes the amount of land not necessary to meet the requirements posed 
by each model. This represents land that could be transferred to some 
other more profitable use. Except for Models VII-A and VII-B the wheat 
acreage is somewhat larger and the feed grain acreage is somewhat smaller 
than might be expected. This, of course, is the result of the wheat to 
grain transfer activity with a zero cost for Models I through VI-B. For 
Models VII-A and VII-B a cost was placed on this activity in proportion 
to the wheat-corn price differential. Thus, the first 12 models represent 
Table 48a. Regional wheat demand, production within consuming region, imports, exports and 
transfers, Model VII-B 
Con- Demand Production Wheat- Equi-
suming Require- Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu. ) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
19,266.6 
217,477.7 
36.077.7 
1,595.8 
13,105.2 
-43.0 
12,665.2 
8,312.7 
37,971.2 
13,664.5 
74,022.2 
37.731.5 
10.390.8 
47.955.9 
36,776.8 
-152.4 
113,632.4 
343,295.1 
22.872.6 
82,549.5 
2.490.8 
1.595.9 
11,872.9 
62.199.1 
13,664.5 
74.022.2 
97,875.4 
212,551.0 
2,142.8 
112,532.5 
173,832.5 
229,289.4 
19,266.6 
217,477.7 
33,586.9 
13,105.2 
792.2 
37,971.2 
37,731.5 
10,390.8 
111,689.7 
230,762.6 
0 15 1.36 8,15,21 1.31 
21 1.33 
1.28 
6,i4 1.38 
43.0 5 1.03 
14 1.23 
42,886.4 2 0.98 
26 1.10 
1.12 
0.93 
21 1.02 
21 1.00 
49,919.5 5,7,17 0.81 
175,774.2 1,2 0.86 
14,16,20 
152.4 17 1.07 
1.28 
19,20,26 1.18 
150,959.9 18 0.75 
146,739-9 17,18 0.64 
Table 48a (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) ($/bu. ) 
21 15,812.3 104,605.7 88,792.9 2,3,12,13 0.64 
22 7,446.8 7,446.8 0.82 
23 1,097.7 1,097.8 
17,653.3 
O.89 
24 -7,300.8 15 3,732.0 143,379-5 29,30 0.68 
25 -530.6 530.6 0.68 
26 6,077.4 60,739.2 
1,186.4 
54,661.8 18,28,9 0.53 
27 -527.I 659.4 
26 
0.77 
28 10,377.8 5,135.4 2,912.9 8,155.7 1.05 
29 190,126.1 111,727.1 78,399.0 24 1.04 
30 110,412.5 45,432.0 64,980.5 24 1.13 
31 18,805.9 22,691.3 3,885.4 0.94 
Table 48b. Regional feed grain demand, production within consuming region, imports, exports and 
transfers, Model VII-B, in feed units 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
1 4,346.7 4,346.7 8,9 1.11 
2 12,102.7 6,361.6 5,742.1 8 1.05 
3 8,532.2 6,334.1 2,198.1 7 1.06 
4 6,189.1 5,606.3 582.8 7 0.99 
5 3,854.3 3,491.9 362.4 7 O.98 
6 1,190.5 536.5 654.0 14 1.13 
7 3,601.8 6,745.1 3,143-3 3,4,5 0.80 
8 8,729.1 15,671.1 6,941.8 1,2 0.74 
9 6,683.2 9,830.5 3,147-1 1 O.78 
10 2,628.8 2,628.8 0.74 
11 10,933.1 10,933-1 O.71 
12 10,850.3 7,183.4 3,667.0 13,15 
1,064.6 
O.89 
13 22,599.1 23,663.7 12 0.68 
14 6,972.7 8,161.9 1,189.1 6,16 0.69 
15 15,079.9 17,682.1 2,602.5 12 0.68 
16 1,929.0 1,393.9 535.1 14 0.94 
17 5,542.3 5,542.2 0.80 
18 5,823.5 5,823.5 0.82 
19 128.9 128.9 0.79 
20 984.2 3,040.9 2,056.6 29,31 0.73 
Table 48b (Continued) 
Con­ Demand Production Wheat- Equi­
suming Require­ Within Feed Grain Imports Exports librium 
Region ment Region Transfer Quantity From Quantity To Price 
(000 T) (000 T) (000 T) (000 T) (000 T) ($/T) 
21 4,920.2 9,182.8 4,262.7 30,31 0.74 
22 687.2 687.3 O.76 
23 3,116.7 3,116.6 0.88 
24 556.1 556.1 0.95 
25 38.1 16.7 21.4 26 1.07 
26 497.7 891.8 394.1 25,28 0.81 
27 3^ 1.9 304.5 37-4 0.99 
28 464.4 91.8 372.7 26 1.09 
29 1,553.4 1,553-4 20 1.23 
30 891.8 891.8 21 1.23 
31 5,524.5 1,528.1 122.4 3,874.2 20,21 1.23 
Table 48c. Regional oil meal demand, production within consuming region, imports and exports, 
Model VII-B, in feed units 
Con- Demand 
suming Require-
Region ment 
Soybean 
Production 
Within 
Region 
(000 T) 
Cottonseed 
Production 
Within 
Region 
(000 T) 
Imports 
Quantity 
(000 T) 
From 
Exporte 
Quantity 
(000 T) 
To 
Soybean 
Price 
($/bu.) 
Cotton­
seed 
Price 
($/T) 
1 921.6 921.6 13 1.38 
2 3,870.4 3,870.4 9,13 1.37 
3 1,841.3 440.8 67.O 1,333.5 4 1.34 34.05 
4 837.5 2,018.6 152.3 1,333-5 3 1.18 29.91 
5 1,758.3 1,002.9 755.3 21 \ 1.18 31.83 
6 279.6 279.6 1.12 28.35 
7 785.8 267.O 518.8 15 1.15 30.54 
8 l,06l.l 1,061.1 1.11 
9 1,496.2 4,669.1 3,173.0 2 1.14 
10 451.8 451.7 1.11 
11 745.7 745.7 1.03 
12 891.4 891.4 13 1.12 V'V'* 
13 1,368.7 4,419.6 3,050.9 1,2,12,14 O.96 
14 1,058.7 221.4 837.3 13,21 1.08 26.27 
15 2,074.9 2,594.0 518.8 7 1.02 
16 452.6 1,620.3 464.9 1,632.6 17 1.03 26.52 
17 5,718.9 2,757.1 146.6 2,815.3 16,18,21 1.15 29.17 
18 1,599.4 772.1 1,830.7 
34.1 
1,003.4 17 0.92 23.95 
19 505.2 312.2 158.9 21 
106.2 
1.08 29.85 
20 523.7 629.9 27 0.99 
Table 48c (Continued) 
Con­ Demand Soybean Cottonseed Cotton­
suming Require- Production Prod uction Imports Exports Soybean seed 
Region ment Within Within Quantity From Quantity To Price Price 
(000 T) Region Region (000 T) (000 T) ($A>u.) ($/T) 
(000 T) (000 T) 
21 494.3 2,669.3 2,174.9 - a O.89 
22 26.7 2,121.0 2,094.3 -b 0.97 
23 105.2 105.3 22 1.14 
24 128.9 128.9 22 1.27 
25 57.2 57.1 21 1.12 
26 240.7 24o.7 21 1.04 
27 428.4 322.2 106.2 20 1.4l 36.54 
28 201.0 201.0 21 1.42 
29 729.6 729.6 22 1.34 
30 644.1 644.1 21,22 1.42 
31 897.4 897.1 22 1.4i 37.72 
A5,14,17,19,25,26,28,30. 
*23,24,29,30,31. 
3So 
•p-
Figure 33a. Interregional flows and x = intraregional transfer of wheat to feed grains (millions 
of bushels), Model VII-B 
feed grains (thousands of tons of feed unxts), Model VII B 
1  
f 
£ 
Figure 33c. Interregional flows of oil meals (thousands of tons of feed units), Model VII-B 
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Table 49. Summary of required acreages, land idled; by crop and model 
Model Wheat 
Feed 
Grains Soybeans Cotton 
Land 
Idle 
I 
II 
III 
IV-A 
Bf-B 
49,492.2 
49.194.8 
52,267.6 
50.268.9 
52,290.6 
71,931.9 
73,716.5 
73,190.5 
74,093.4 
74,697.7 
17,290.6 
17,533.6 
15,736.0 
18,290.6 
19,489.3 
11,122.0 
11,122.0 
11,423.6 
11,423.6 
11,423.6 
74,118.6 
72,838.4 
70,737.6 
69,878.8 
66,094.0 
IV-C 
IV-D 
IV-E 
IV-F 
V 
55,862.0 
59,925.1 
58,882.1 
63,737.4 
54,268.8 
78,164.6 
80.561.0 
77.973.5 
82.648.1 
77.095.6 
20.795.5 
23,629.4 
23.987.0 
23.971.6 
14.898.1 
11,423.6 
11,423.6 
11,423.6 
11,423.6 
11,966.8 
57,709.6 
48,4l6.2 
48,689.1 
42,174.5 
65,707.9 
VI-A 
VI-B 
VII-A 
VII-B 
39.642.8 
40.318.9 
34,475.9 
48,768.3 
60,102.6 
70,377.1 
88,462.3 
92,835.6 
13,839.7 
12,331.2 
17,180.1 
22,500.6 
11,423.6 
11,423.6 
11,265.4 
11,246.3 
98.946.3 
88,079.7 
72,571.5 
48,604.5 
situations in which the price support on wheat (if any) is set at a level 
that would reflect the feeding value of wheat. Models VII-A and VII-B, 
however, are similar to the existing price support operations in which 
the price of wheat is supported at levels in excess of its feed value 
relative to com. Models IV-B and VII-A employ an identical set of demand 
requirements. The matrix of input-output coefficients does differ, 
however. With this in mind, a comparison of the aggregate land use pat­
terns of the two models reveals a marked shift from wheat to feed grains. 
Similar analogies exist between Models IV-F and VII-B. 
It is interesting to note that in going from Model IV-D to IV-E, 
the aggregate acreage of feed grains is reduced. The two models require 
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the same amount of product in the aggregate, hut Model IV-E forces exports 
through the St. Lawrence Seaway. The result is the requirement of fewer 
acres of feed grains at the national level. The shift of demand require­
ments toward the higher yielding North Central States enables the produc­
tion of the required amount of feed grains on fewer acres. A priori, one 
would expect that the imposition of an additional restriction, i.e., 
specification of port of export may require more acres to produce the 
necessary product. 
Land idled runs from about 42 million acres to 99 million acres. 
These acreages include land already idled by the Soil Bank Programs. In 
i960, Soil Bank retirements amounted to about 29 million acres. Thus, 
the land idled by the models varies between 13 million acres and 71 million 
acres in addition to the land diverted by the Soil Bank. 
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CHAPTER VI. RESULTS QF PROFIT MAXIMIZATION MGDEIS 
Models I through VII have the common objective of determining the 
least cost production and distribution pattern to meet the stated require­
ments of the products considered. Model VIII selects the most profitable 
production and product distribution pattern that fulfills the regional 
demand requirements. 
Each of the Models VIII-A through VIII-J assumes a different level 
of product prices. These prices -were derived by varying the demands for 
livestock products, calculating the feed requirements necessary to produce 
the specified amount of livestock products and estimating the feed prices 
from the price flexibilities of Brandow (27). Wheat prices were achieved 
more directly. The price of wheat was altered by proportional increments 
(or decrements) and the quantities demanded at these prices were estimated 
by use of an assumed price elasticity coefficient. 
The models are arrayed in ascending order with regard to the product 
price. That is, Model VIII-A has the lowest product prices and the great­
est demand requirements. As one moves to Model VIII-B and through VIII-J, 
the product prices increase and the demand requirements decrease. 
Model VIII-A 
The product prices utilized by this model are rather low. A national 
average price of wheat at $0.45 per bushel, a feed grain price of $0.44 
per bushel, a soybean price of $1.32 per bushel and a cottonseed price of 
$28.59 per ton are assumed. Only a few producing regions find production 
450 
profitable at these prices, given the production costs imposed. Conse­
quently, just a spattering of producing regions were brought into produc­
tion and many demand requirements were left unsatisfied. Wheat production 
occurred in consuming regions 20, 21, 26, 29, 30 and 31 in sufficient 
magnitude to meet some of the demand requirements. As can be seen from 
Table 50, wheat requirements are met in consuming regions 20, 21 and 26 
in addition to consuming regions 6, 16, 24, 25 and 27 whose initial posi­
tion was one of "surplus" wheat due to the "white area" production. A 
transfer of wheat to feed grains occurred in consuming regions 20, 29 and 
30 of sufficient magnitude to satisfy the feed grain requirements. The 
oil meal requirements were met in all regions even at these rather low 
prices. This is primarily due to the profitability of the soybean activity. 
The information about the feed grain and oil meal production and require­
ments is presented in Tables 51 and 52, respectively. 
Model VIII-B 
The product price increase of Model VIII-B over Model VIII-A permits 
several more producing regions to be potential suppliers. In addition, 
the increased product prices cause a corresponding reduction in quantities 
demanded. 
Again, wheat production occurred within consuming regions 20, 21, 26, 
29, 30 and 31. Producing region 104 within consuming region 24 also be­
came active as did producing regions 95; 97 and 101 within consuming region 
18. Wheat requirements are met in consuming regions 20, 21 and 26 in addi­
tion to those regions for which surpluses existed. 
Table 50. Wheat requirements, production, transfers and transportation at various price levels 
by consuming region; Model VIII 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirements Quantity Region Transfer Quantity To Quantity From 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) 
Ink 0.50 17,432.8 
B O.67 15,239.5 
c O.83 13,816.3 
D 1.00 13,057.7 
E 1.17 11,940.3 
F 1.33 11,288.3 
G 1.50 10,768.0 
H I.67 10,325.3 
I 1.83 9,956.3 
J 2.00 9,633.3 
2-A 0.45 256,317.8 
B 0.60 224,069.1 
C 0.75 203,143.2 
D 0.90 187,322.0 
E 1.05 175,560.2 
F 1.20 165,974.0 
G 1.35 158,324.0 
H 1.50 151,814.2 
I I.65 146,389.4 
J 1.80 141,640.2 
3-A 0.46 34,138.7 
B 0.62 29,843.6 
C 0.77 27,056.4 
D 0.93 24,949.2 
E 1.08 23,382.7 
124.525.5 
117.971.6 
134,850.8 20 
127,927.8 15,20 
9,633.3 20,21 
52,458.3 
158,324.0 
151,814.2 
146,389.4 
141,640.2 
8 
8,20,21 
8,20, a 
8,15 
8,20 
Table 50 (Continued) 
Production Exports Imports 
Within Region From Region To Region 
Region Price Requirements 
(mil.bu.) 
Quantity 
(mil.bu.) 
Region Transfer 
(mil.bu.) 
Quantity 
(mil.bu. ) 
To Quantity 
(mil.bu. ) 
From 
F 124 22,105.9 
G 1.39 21,087.0 21,087.0 21 
H 1.55 20,220.0 20,220.0 20 
I 1.70 19,497.5 10,165.3 13 9,332.1 20 
J I.85 18,864.9 18,864.9 21 
4-A 0.47 2,887.8 
B 0.62 2,524.5 
C O.78 2,288.7 
D 0.93 2,110.5 
E 1.09 1,978.0 
F 1.24 1,870.0 
G 1.40 1,783.8 1,783.8 14 
H 1.55 1,710.4 42,894.2 14,123 41,183.8 
I 1.71 1,649.3 64,812.0 11,14,12363,162.7 
J 1.86 1,595.8 1,595.9 14 
5-A 0.45 11,851.8 
B 0.59 10,366.0 
C 0.74 9,397.9 
D 0.89 8,665.9 
E 1.04 8,121.8 
F 1.19 7,678.3 
G 1.34 7,324.4 
H 1.49 7,023.3 7,023.3 20 
I 1.63 6,772.3 6,772.3 7 
J 1.78 6,552.6 6,552.6 20 
Table 50 (Continued) 
Production 
Within Region 
Region Price Requirements Quantity Region 
(mil.bu.) (mil.bu.) 
6nA 0.47 -77.7 
B 0.62 -67.9 
C O.78 -61.6 
D 0.93 -56.8 
E 1.09 -53.2 
F 1.24 -50.3 
G 1.40 -48.0 
H 1.55 -46.0 
I 1.71 -44.4 
J 1.86 -43.0 
7-A 0.45 22,919.4 
B 0.61 20,035.8 
C 0.76 18,164.6 
D 0.91 16,749.9 
E 1.06 15,698.2 
F 1.21 14,841.0 
G 1.36 14,157.0 14,157-0 23 
H 1.52 13,574.9 13,574.9 23 
I 1.67 13,089.8 19,862.1 23 
J 1.82 12,665.2 
81A 0.44 15,043.0 
B 0.58 13,150.3 
C 0.73 11,922.2 11,922.2 39 
D 0.87 10,993-7 18,489.6 39 
E 1.02 10,303.4 25,240.1 39 
Wheat to Exports Imports 
Feed Grain From Region To Region 
Transfer Quantity To Quantity From 
(mil.bu. ) (mil.bu.) (mil.bu.) 
77.7 
67.9 
61.6 
56.8 
53.2 
50.3 
48.0 
46.0 
44.4 
43.0 
f 
vn LU 
6,772.3 5 
12,665.2 20 
7,495.9 
14,936.7 
10 
10 
Table 50 (Continued) 
Production 
Within Region 
Region Price Requirements Quantity Region 
(mil.bu.) (mil.bu.) 
F 1.16 9,740.8 62,199.1 39 
G 1.31 9,291.8 63,231.0 38,39 
H 1.46 8,909.8 62,199.1 39 
I I.60 8,591.4 116,864.0 38,39 
J 1.75 8,312.7 62,199.1 39 
9-A 0.44 57,652.8 
B 0.58 50,399.2 
C 0.73 45,652.3 
D 0.87 42,133-8 
E 1.02 39,488.2 
F 1.16 37,332.0 
G 1.31 35,611.3 
H 1.46 34,147.1 
I I.60 32,926.9 
J 1.75 31,858.7 
10-A 0.45 21,807.6 
B 0.6l 19,063.9 
C O.76 17,283.5 
D O.91 15,937.4 
E 1.06 14,936.7 
F 1.21 14,121.1 14,121.1 4l 
G 1.36 13,470.2 13,470.2 4l 
H 1.52 12,916.4 12,916.4 4l 
I I.67 12,454.8 12,454.8 4l 
J 1.82 12,050.8 12,050.8 4l 
Wheat to Exports Imports 
Feed Grain From Region To Region 
Transfer Quantity To Quantity From 
(mil.bu.) (mil.bu.) (mil.bu.) 
52>58.3 2 
53,939-2 2 
53,289.4 2 
108,272.6 2 
53,886.4 2 
f 
39.488.2 20,26 
37.332.0 11,20 
35.611.3 11 
34.147.1 11 
32,926.9 11 
31,858.7 11 
7,495.9 
14,936.7 
8 
8 
Table 50 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirements Quantity Region Transfer Quantity To Quantity From 
11-A 0.49 127,051.3 
B O.65 111,066.3 
C 0.81 100,693.8 69,344.9 63 
D 0.97 92,851.6 92,851.6 56,63 
£ 1.13 87,021.5 87,021.5 56,63 
F 1.30 82,269.8 162,583.1 56,63 73,998.5 6,314.8 9 
G 1.46 78,477.9 114,089.2 56,63 35,611.3 9 
H 1.62 75,251.1 109,398.2 56,63 34,147.1 9 
I 1.78 72,562.1 162,583.0 56,63 57,094.0 32,926.9 9 
J 1.94 70,208.1 102,066.8 56,63 31,858.7 9 
12-A 0.44 38,458.9 
B 0.59 33,620.2 
C 0.74 30,480.4 
D 0.88 28,074.8 
£ I.03 26,341.7 26,341.7 21 
F 1.18 24,903.4 24,903.4 15 
G 1.32 23,755.5 23,755.5 21 
H 1.47 22,778.8 22,778.8 21 
I 1.62 21,964.8 21,964.8 21 
J 1.76 21,252.2 21,252.2 21 
13-A 0.45 18,803.6 
B 0.60 16,437.9 
C 0.75 14,902.7 
D 0.90 13,742.0 13,742.0 20 
E 1.05 12,879.2 12,879.2 20 
Table 50 (Continued) 
Region Price Requirements 
Production 
Within Region 
Region 
Wheat to 
Feed Grain 
Transfer 
Exports 
From Region 
nantity To 
Imports 
To Region 
From 
(mil.bu. ) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu. ) 
F 1.20 12,176.0 12,176.0 20 
G 1-35 ll,6l4.8 ll,6l4.8 21 
H 1.50 11,137.2 11,137.2 21 
I I.65 10,739-2 10,739.2 20 
J 1.80 10,390.8 10,390.8 21 
14-A 0.44 86,783.0 
B 0.59 75,864.3 
C O.74 68,779-3 29,796.1 50 38,983.2 20 
D 0.88 03,422.7 35,679.8 50,52 2,347.3 20 
E 1.03 59,440.4 59,440.4 26,50,52 
F 1.18 56,194.7 56,197.4 26,50,52 
G 1.32 53,604.6 53,604.6 26,50 
H 1.47 51,400.6 51,400.6 26,50 
I 1.62 49,563.9 49,563.9 26,50 
J 1.76 47,955.9 47,955.9 50,52 
15-A 0.45 66,287.3 
B 0.59 57,947.3 
C 0.74 52,535.6 
D 0.89 48,444.0 48,444.0 47 
E l.o4 45,402.3 45,402.3 47 
F 1.19 42,923.1 67,826.5 47 24,903.4 12 
G 1.34 40,944.8 40,944.8 47 
H 1.49 39,261.2 39,261.2 47 
I 1.63 37,858.3 182,618.2 47,53 144,759-9 1,2 
J 1.78 36,630.1 36,630.1 47 
Table 50 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirements Quantity Region Transfer Quantity To Quantity From 
(mil.bu.) (mil.bu.) (mil .bu.) (mil.bu. ) (mil.bu.) 
16-A 0.44 -275.7 275.7 
B O.59 -241.0 241.0 
C 0.74 -218.5 218.5 
D 0.88 -201.5 201.5 
E 1.03 -188.9 188.9 
F 1.18 -178.6 178.6 17 
G 1.32 -170.3 170.3 17 
H 1.47 -163.3 163.3 17 
I 1.62 -157.5 23,499.9 25 23,657.4 17 
J 1.76 -152.4 152.4 17 
17-A 0.44 103,257.3 
B 0.59 90,265.9 
C 0.74 81,835.9 
D 0.88 75,462.4 
E 1.03 70,724.2 
F 1.18 66,862.4 178.6 16 
G 1.32 63,780.6 
4,285.6 
59,495.2 16,20 
H 1.47 61,158.2 129 56,872.7 16,20 
I 1.62 58,972.8 4,285.6 129 54,687.2 16,19 
J 1.76 57,059.6 57,059.6 16,19,3 
18-A 0.45 341,432.1 
B 0.60 298,474.8 99,171.7 95,97,101 
C O.75 270,600.1 139,279.5 -
*95,96,100,101 
Table 50 (Continued) 
Region Price Requirements 
Production 
Within Region 
Wheat to 
Feed Grain 
Transfer 
Exports 
From Region 
Quantity Region Quantity To 
D O.90 249,525.2 172,004.5 _b 
E 1.05 233,657.7 172,004.5 _ b 
F 1.20 221,088.2 172,004.5 _ % 
G 1.35 210,897.9 135,554.9 _ b 
H 1.50 202,226.5 156,085.9 _ c 
I I.65 195,000.3 204,334.7 _ c 9,334.4 
J 1.80 188,674.3 188,676.3 _ d 
19-A 0.45 41,391.1 
B 0.60 36,183.5 
C 0.75 32,804.3 .37,439.4 92 4,635.1 
D 0.90 30,249.4 34,749.5 92 4,500.1 
E 1.05 28,350.1 56,918.0 92 4,365.1 24,202.8 18 
F 1.20 26,802.1 101,486.8 92,94 74,684.7 
G 1.35 25,566.7 101,486.8 92,94 4,091.0 71,829.1 18 
H 1.50 24,515.5 101,486.8 92,94 30,830.7 46,140.6 18 
I I.65 23,639.5 115,540.1 92,94 60,870.6 31,029.9 17 
J 1.80 22,872.6 56,918.0 92 3,272.8 30,772.6 17 
20 hA 0.45 149,384.8 186,876.6 88,89 37,491.7 
B 0.6l 130,590.0 167,055.1 88,89 36,460.7 
C O.76 118,394.1 192,781.6 88,89 35,398.4 38,983.2 14 
D 0.91 109,173.3 226,790.0 88,89 101,527.3 16,089.4 13,14 
E 1.06 102,318.4 244,165.4 88,89 98,488.1 43,358.9 9,13 
Imports 
To Region 
Quantity From 
24,202.8 19 
49,083.7 20 
75,343.0 19,20 
46,l4o.6 19 
B95,96,97,98,100,101. 
c95,96,97,98,100,101. 
d95,96,97,100,101. 
Table 50 (Continued) 
Within Region Seed Grains From Region To Region 
Region Price Requirements Quantity Region Transfer Quantity To Quantity From 
" (mil.bu.) (mil.bu») (mil .bu. ) (mil .bu. ) (mil.bu.) 
F 1.21 96,731.5 291,243.5 85,88,89 102,235.0 92,277.0 9,13,18 
G 1.36 92,273.0 291,243.5 85,88,89 92,480.8 106,489.7 2,17,18 
H 1.52 88,479.0 352,096.0 - e 30,290.7 233,326.3 -F 
I 1.67 85,317.3 352,096.0 - e 225,422.5 41,356.2 1,3,13 
J 1.82 82,549.5 244,165.5 88,89 24,994.5 136,621.5 1,2,5,7,16 
21-A 0.45 28,6l4.6 28,6l4.6 76 
B 0.59 25,014.4 104,605.2 75,76,79 79,590.8 
C 0.74 22,678.3 104,605.2 75,76,79 81,926.9 
D O.89 20,912.1 134,866.1 75,76,79 113,954.0 
E 1.04 19,599.0 134,866.1 75,76,79 88,925.3 26,341.7 12 
F 1.19 18,528.9 160,926.4 - g 142,397.5 
G 1.34 17,674.8 134,866.0 75,76,79 117,191.2 2,3,12,13 
H 1.49 16,948.1 134,866.0 75,76,79 117,917.9 2,12,13 
I 1.63 16,342.5 134,866.0 75,76,79 96,558.8 21,964.8 12 
J 1.78 15,812.3 134,866.0 75,76,79 62,427.8 56,625.9 1,3,12,13 
22-A 0.48 13,476.0 
B 0.64 11,780.5 
C 0.80 10,680.3 
D 0.95 9,848.5 9,848.5 66 
E 1.11 9,230.1 30,250.2 66 21,020.1 
*85,87,88,89. 
1^,2,3,5,16. 
875,76,78,79. 
Table 50 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirements Quantity Region Transfer Quantity To Quantity From 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) 
F 1.27 8,726.2 31,263.5 65,66 22,537.3 
G 1.43 8,323.9 8,323.9 66 
H 1.59 7,981.7 28,708.2 66 20,726.5 
I 1.75 7,696.5 30,250.2 66 22,553-8 
J 1.91 7,446.8 24,900.7 66 17,453.9 
23-A 0.46 1,986.5 
B 0.62 1,736.5 
C 0.77 1,574.3 
D 0.93 1,451.7 1,451.7 72 
E 1,08 1,360.6 1,360.6 72 
F 1.24 1,286.3 54,058.2 69,72 52,771.9 
G 1.39 1,227.0 1,227.0 72 
H 1.55 1,176.6 1,176.6 72 
I 1.70 1,134.5 54,058.2 69,72 52,923.7 
J I.85 1,097.7 1,097.7 69 
24-A 0.42 -13,211.8 13,211.8 
B 0.56 -11,549.5 9,052.0 104 20,601.5 
C 0.70 -10,470.9 9,530.3 104 20,001.2 
D 0.84 -9,655.4 78,098.8 104 19,416.7 
E 0.98 -9,049.2 127,549.9 104,105 18,836.1 
F 1.12 -8,555.1 115,744.0 104,105 18,235.9 
G 1.26 -8,160.8 147,964.0 104,105,115 17,653.3 
H 1.40 -7,825.2 147,964.0 104,105115 16,770.7 
I 1.54 -7,545.6 119,583.0 104,105 15,888.0 
J 1.68 -7,300.8 78,098.8 104 14,122.7 
68,335.5 29 
117,763.0 29,30 
106,063.2 29,30 
138,471.5 28,29,30 
139,018.7 28,29,30 
111,240.6 28,29,30 
71,276.9 28,29,30 
Table 50 (Continued) 
Region Price Requirements Quantity Region Transfer 
(mil.bu.) (mil.bu.) (mil.bu.) 
25-A 0.42 -960.2 960.2 
B O.56 -839.4 839.4 
C 0.70 -761.O 761.0 
D 0.84 -701.7 701.7 
E 0.98 -657.7 657.7 
F 1.12 -621,7 628.0 108 1,249.7 
G 1.26 -593.I 616.7 108 1,209.8 
H l.4o -568.7 580.6 108 1,149.3 
I 1.53 -548.4 540.4 108 1,088.8 
J 1.67 -530.6 437.2 108 967.8 
26-A 0.43 10,997-9 10,997-9 109,111 
B 0.57 9,614.2 9,614.2 109,111 
C 0.71 8,716.3 27,228.3 109,111 18,512.0 
D 0.86 8,037.5 26,047.4 109,111 18,009.9 
E 1.00 7,532.8 8o,4l3.l 77,109,111 35,276.6 
F 1.14 7,121.5 80,413.1 77,109,111 66,265.9 
G 1.28 6,793.2 80,413.1 77,109,111 15,800.8 
H 1.43 6,513.9 87,751.6 h 15,010.8 
I 1.57 6,281.2 80,413.1 77,109,111 74,131.9 
J 1.71 6,077.4 80,413.1 77,109,111 66,488.9 
27-A 0.45 -953.9 953.9 
B 0.60 -833.9 833.9 
C 0.75 -756.0 756.0 
D 0.90 -697.1 11,242.2 142 11,939.3 
E 1.05 -653.3 10,927.8 142 11,581.1 
Production Wheat to Exports Imports 
Feed Grain From Region To Region 
~ * Quantity To Quantity From 
(mil.bu.) (mil.bu.) 
37,603.7 9,29 
7,025.7 28 
2< 
2c 
7,846.8 28 
Table 50 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirements Quantity Region Transfer Quantity To Quantity From 
(mil.bu.) (mil.bu.) (mil.bu.) (mil.bu.) (mil.bu. ) 
F 1.20 -617.7 18,199.8 112,142 11,212.1 7,605.4 31 
G 1.35 -589.2 18,199.8 112,142 18,789.0 
H 1.50 -565.O 18,199.8 112,142 18,764.8 
I I.65 -544.8 18,199.8 112,142 18,744.6 
J 1.80 -527.I 5,894.2 112 6,421.3 
28-A 0.43 18,780.0 
B 0.57 16,417.2 
C 0.72 14,884.0 
D 0.86 13,724.8 
E 1.00 12,863.0 15,732.2 28,595.2 26 
F 1.15 12,160.7 5,135.0 114 7,025.7 26 
G 1.29 11,600.2 5,135.0 114 94,929.3 101,394.6 24,26 
H 1.43 11,123.2 5,135.0 114 115,311.8 121,300.0 24,26 
I 1.58 10,725.7 5,135-0 114 31,380.0 36,970.8 24 
J 1.72 10,377.8 5,135.0 114 11,795-4 17,038.2 24,26 
29-A 0.45 192,385.7 50,054.3 118 50,054.3 
B 0.61 168,180.7 111,727.2 117,118,119 14517.4 
C 0.76 152,474.2 111,727.2 117,118,319 47,103.9 
68,335.5 D 0.91 140,599.2 111,727.2 117,118,119 45732.0 24 
E 1.06 131,771.1 111,727.2 117,118,11944,360.0 64,403.9 24 
F 1.21 124,575-9 111, 727.2 117,118, U9 42,946.5 55,795.2 24 
G 1.36 118,134.0 ill, 727.2 117,118,11941,574.5 48,681.4 24 
H 1.52 113,947.9 111, 727.2 117,118,119 39,495.8 41,716.6 24 
I I.67 109,876.2 111,727.2 117,118^ 19 37,417.0 35,566.1 24 
J 1.82 106,311.6 ill,727.2 117,118,119 33,259.6 27,844.0 24 
463 
1  
i 
R 
1  
£ 
§ 
B 
CO 
I
S 
3 
•5 M 
^ S€ g 
•PO op 
aS ti • rm 
§4 
If 
I s  
1  
p 
33 
% 
•H 
£ 
| 
S 
-d- -d- -d- -d- -d- -d-OJ (M CM CM CVI <M 
H ONVO O C—-d" 
ssbîâéi COOJ CVI CVI t~ CVI 
enovcf CVI cO -d-IA lAd- 4 flfn 
c-
CVI 
tA 
o 
vo 
C—\Q O -d1 <M <0 C\ m 0\ 0\H-d- ONOvCVI HCO<Û-* 
« • • • • • • • • •  • • • • • • • • • •  
T~-IAO\ IACO CO on-d- VO VO 
Mrl IA [—VO CVI H ON CO VO 
-d- oo vo vo on ON O oo on on 
on -H ON CVJ vo co cvi IFNVO co 
vo c—on-d- on m m on-d-
onononononmononon 
r l ^  H HHH HH 
CVI «k #% •* 
^ ï î a a s i î a ?  
O O O O O O O O O O  O x H - d ' - d -  ON ON t— on on IA 
oo o co H on H on ONVO OO 
ON co r-vo vo IRN-D- on cvi ON 
<MCVICVIOJCVI<M<MCVICVIH 
vovovovovovovovovovo 
CVICVICVlCVICVICViCViCVICVICV] 
onononononmonononon 
-d--d--d--d--d--d--d--d--d--d-
1/NlAlAIAIAtAlAlAlAlA 
-d--d--d--d--d--d"-d--d--d--d' 
C—IAON ON CO CO IAC- C—V£ 
m H IA lAVO VOVÛ IAIAO 
-d* oo vo vo on on onvo vo cvi 
®fl 3>3>SSS5>3><S 
MOVOHONt-0044 OVO VO on H H VO lA t— H 
•  • • • • • •  *  *  *  *  *  "  *  *  *  
qyt^g SO y>cO. ro 
CO LAVO ON-d- O t—-d" CVI O 
o ON oo R-R- C-vo vo vo vo 
SSP-SSaSRFiS 
O O O 
VO CM LA H LAVO CM CU O O 
on H H oo H-5 IAVO £--d-
cvi on-d- ON ON o on t— cu oo 
sî8s'aïïïïas9a 
O r l H r l r l r l r l  O O O O H H H r H H H  
^(HOflWhc5WHb 
o 
on 
r 4  
CO 
Table 51. Feed grain requirements, production, transfers and transportation at various price levels 
by consuming region, in feed units; . Model VIII 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
1-A 0.62 . 4,954.8 
B O.85 4,818.6 
C 0.97 ' 4,678.2 
D 1.06 4,541.9 
E 1.19 4,405.7 
F 1.31 4,265.3 
G 1.52 4,129.0 
H 1.75 3,922.6 
I 1.97 3,716.1 
J 2.43 3,303.2 
2-A 0.53 13,803.1 
B 0.72 13,423.5 
C 0.82 13,032.4 
D 0.90 12,652.8 
E 1.01 12,273.2 
F 1.10 11,882.1 
G 1.28 11,502.6 
H 1.48 10,927.4 
I 1.67 10,352.3 
J 2.05 9,202.1 
3-A 0.54 8,225.4 
B 0.73 7,999.2 
C 0.83 7,766.2 
D 0.92 7,540.0 
E 1.02 7,313.8 
1,143.4 
5,451.8 
6,350.4 
6,350.4 
6,350.4 
6,350.4 
6,350.4 
6,350.4 
1,623.8 
2,138.9 
3 
2,3,4 
1,2,3,4 
1,2,3,4 
1,2,3,4 
1,2,3,4 
1,2,3,4 
1,2,3,4 
6 
5,6 
3,922.6 
3,716.1 
3,303.2 8 
5,152.2 
4,577.1 
4,001.9 
2,851.7 
8 
4  
Table 51 (Continued) 
Production 
Within Region 
Region Price Requirement Quantity Region 
(000 T) (000 T) 
F 1.12 7,080.7 6,194.4 a 
G 1.31 6,854.5 6,635.5 _ b 
H 1.50 6,511.8 6,511.8 _ "b 
I 1.70 6,169.1 6,169.1 c 
J 2.09 5,483.6 6,194.4 a 
4-A 0.49 7,427.0 
B O.67 7,222.7 
C O.76 7,012.3 
D 0.84 6,808.1 
E 0.94 6,603.8 
F I.03 6,393.4 
G 1.20 6,189.1 181.1 20 
H 1.38 5,879.7 181.1 20 
I 1.56 5,570.2 181.1 20 
J 1.92 4,951.3 4,235.6 12,20 
5-A 0.48 3,966.9 
B 0.66 3,857.8 
C 0.75 3,745.4 
D 0.82 3,630.3 
E 0.92 3,527.2 
*5,6,8,9,13. 
*5,6,7,8,9,13. 
=5,6,7,8,9. 
Wheat to Exports Imports 
Feed Grain From Region To Region 
Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) 
218.8 8 
710.9 
1,297.3 
1,989.6 
4,401.2 8 
3,399-5 8 
715.7 3,7 
Table 51 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
F 1.01 3,414.8 
G 1.18 3,305.7 2,532.0 17,19 773-7 14 
H 1.35 3,140.5 2,532.0 17,19 608.4 14 
I 1.53 2,975-2 2,532.0 17,19 443.1 14 
J 1.88 2,644.6 2,532.0. 17,19 112.5 14 
6-A 0.49 1,428.6 2.4 
B 0.67 1,389.3 2.1 
C O.75 1,348.8 1.9 
D 0.83 1,309.5 1.8 
E 0.93 1,270.3 1.7 
F 1.02 1,229.8 1.6 
G 1.19 1,190.5 1.5 
H 1.37 1,131.0 1.5 1,129.5 14 
I 1.54 1,071.4 1.4 1,070.0 14 
J 1.90 952.4 1.4 951.0 14 
7-A 0.49 4,322.1 
B 0.67 4,203.3 
C 0.75 4,080.8 236.5 35 
D 0.83 3,962.0 612.5 35 
E 0.93 3,843.1 612.5 35 
F 1.02 3,720.6 1,178.0 29,35 
G 1.19 3,601.8 2,886.3 27,29,35 715.5 8 
H 1.37 3,421.7 2,886.3 27,29,35 535.4 15 
I 1.54 3,241.6 2,886.3 27,29,35 355.3 15 
J 1.90 2,881.4 2,886.3 27,29,35 4.9 4 
Table $1 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
8-A 0.42 10,474.9 
B 0.57 10,186.9 7,607.0 37,38 
C 0.65 9,890.1 9,890.1 37,38,39 
D 0.71 9,602.0 4,281.7 37,38,39 
E 0.80 9,314.0 9,314.0 37,38,39 
F 0.87 9,017.2 11,559.9 37,38 2,542.7 7 
G 1.02 8,729.1 14,815.6 37,38 6,086.5 2,3,7 
H 1.17 8,292.7 15,675.0 37,38 7,382.3 2,4 
I 1.32 7,856.2 13,253.2 37,38 5,397.0 2,4 
J 1.62 6,983.3 13,138.2 37,38 6,154.9 1,2 
9-A 0.43 6,628.6 
B 0.59 6,446.4 
C 0.67 6,258.5 
D 0.74 6,076.3 1,144.7 33 
E 0.82 5,894.0 5,894.0 33 
F 0.90 5,706.2 5,706.2 33 
G 1.05 5,523.9 5,523.9 33 
1,596.0 H 1.21 5,247.7 6,843.7 33 2 
I 1.36 4,971-5 6,975-9 33 2,004.4 2 
J 1.68 4,419.1 4,419.1 33 
10-A 0.43 2,989.6 
B 0.58 2,907.4 
C 0.66 2,822.7 
D 0.73 2,740.5 
E 0.81 2,658.3 2,658.3 4o 
Table 51 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
F O.89 2,573.6 2,573.6 40 
G 1.04 2,491.4 2,491.4 40 
H 1.19 2,366.8 2,366.8 40 
I 1.35 2,242.2 2,242.2 40 
J 1.66 1,993.1 1,993.1 4o 
11-A 0.37 11,053.9 
B 0.50 10,749.9 
3,507.6 58 C 0.57 10,436.7 
D 0.63 10,132.7 9,610.8 58,60,61 
£ 0.71 9,828.7 9,828.7 56,58,60,61 
F 0.77 9,515.6 7,148.7 58,60,61 2,330.9 
G 0.90 9,211.6 9,211.6 56,58,60,61 
H I.03 8,751.0 8,751.0 56,58,60,61 
I 1.17 8,290.4 6,491.9 58,60,61 1,798.5 
J 1.44 7,369.3 7,369.3 58,60 
12-A 0.44 9,963.4 
B 0.59 9,689.4 1,087.3 44 
C 0.67 9,407.1 1,087.3 , 44 
D 0.74 9,133.1 5,993.5 43,44,59 
E 0.83 8,859.1 5,963.1 43,44,59 2,896.0 15 
F 0.91 8,576.8 5,963.1 43,44,59 2,613.7 15 
G 1.06 8,302.8 5,963.1 43,44,59 2,339.7 15 
H 1.22 7,887.7 5,963.1 43,44,59 1,924.6 15 
I 1.38 7,472.6 5,963.1 43,44,59 1,509.4 15 
J 1.69 6,642.3 5,963.1 43,44,59 679.2 15 
Table 51 (Continued) 
Region Price Requirement 
(000 T) 
Production 
Within Region 
Quantity 
(000 T) 
Region 
Wheat to 
Feed Grain 
Transfer 
(000 T) 
Exports 
From Region 
Quantity 
(000 T) 
To 
Imports 
To Region 
Quantity 
(000 T) 
From 
13-A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
14-A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
15-A 
B 
C 
D 
E 
0.41 
O.56 
0.63 
0.70 
O.78 
0.86 
1.00 
1.14 
1.29 
1.59 
0.44 
0.59 
0.67 
0.74 
0.83 
0.91 
1.06 
1.22 
I.38 
1.69 
0.43 
0.59 
O.67 
0.74 
0.82 
27,118.9 
26.373.1 
25.604.7 
24.859.0 
24.113.2 
23.344.8 
22.599.1 
21.469.1 
20,339-1 
18.079.2 
8,367.2 
8,137.1 
7,900.1 
7,670.0 
7,439.9 
7,202.8 
6,972.7 
6,624.1 
kmt 
17,760.8 
17,272.4 
16,769.1 
16,280.8 
15.792.3 
14,019.3 55 
24,494.6 46,55,57 
24.859.0 46,54,55,57 
24,113.2 46,55,57 
23,344.8 46,55,57 
22.599.1 46,55,57 
21.469.1 46,55,57 
20,339-1 46,55,57 
18.079.2 46,55,57 
7,786.0 
7,900.1 
7,670.0 
7,439.9 
7,202.8 
7,786.1 
8,361.9 
52 
50,52 
52 
52 
52 
52 
50,52 
50,52 
17,272.4 45,47,53 
16,769.1 45,47,53 
16,280.8 45,47,53 
18,688.3 45,47,53 
813.4 
1,737-9 
£ 'M 
ï'f 
5,6 
5,6,17 
2,896.0 12 
Table 51 (Continued) 
Production Wheat to 
Within Region Feed Grain 
Region Price Requirement Quantity Region Transfer 
Exports 
From Region 
Quantity To 
Imports 
To Region 
Quantity From 
F 
G 
H 
I 
J 
16-A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
17-A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
0.90 
1.05 
1.21 
1.36 
1.68 
0.47 
0.64 
0.72 
0.80 
0.89 
0.98 
1.13 
1.30 
1.47 
1.81 
0.49 
0.67 
0.76 
0.84 
0.94 
1.03 
1.20 
1.38 
1.56 
1.92 
15,289.1 
14,800.7 
l4,060.7 
13,320.6 
11,840.6 
2.314.8 
2.251.1 
2.185.5 
2.121.9 
2.058.2 
1.992.6 
1.929.0 
1,832.5 
1.736.1 
1.543.2 
5,634.1 
5,479.1 
5.319.5 
5.164.6 
5,009.6 
4.850.0 
4.695.1 
4.460.3 
4,225.5 
3,756.0 
17,902.8 45,47,53 
21,554.8 36,45,47,53 
21,554.7 36,45,47,53 
15.185.5 45,53 
16.879.6 45,47,53 
241.0 
385.9 
385.9 
385.9 
24 
24 
24 
24 
8.7 
7.6 
6.9 
6.3 
6.0 
2.613.7 
6,754.1 
7,499.0 
1.864.8 
5.038.9 
12 
12,17 
7,12,16,17 
7,12 
12,16,17 
2.115.5 20 
2,052.2 20 
1.992.6 20 
1,129.0 20 
1,832.5 15,19,20 
1.736.1 19,20 
1.543.2 15 
4,454.1 
4,074.4 
3,839.6 
3,370.1 
14,15 
15 
20 
14,15 
Table 51 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
18-A 0.48 5,881.0 
B O.65 5,719.2 1,180.4 103 3,123.9 
C 0.73 5,552.6 3,571.4 - d 
D 0.81 5,390.9 2,121.6 _ e 
E 0.91 5,229.2 2,664.4 f 
F 0.99 5,062.5 2,631.9 _ f 2,430.6 19,20 
G 1.16 4,900.8 4,900.8 _ e 
H 1.33 4,655.8 4,655.8 _ h 
I 1.50 4,410.7 2,664.4 
_ i 
294.0 - q 1,452.4 19 
J 1.85 3,920.7 3,920.7 
19-A 0.48 154.6 
B 0.65 150.4 
C 0.74 146.0 146.0 
D 0.82 l4i.8 l4i.8 
E 0.92 137.5 137.5 
F 1.00 133.1 2,352.6 2,219.5 18 
G 1.17 128.9 128.9 
H 1.34 122.4 971.2 848.7 16 
I 1.52 116.0 1,917.4 1,801.5 16,18 
J 1.86 103.1 103.1 
d 
A 
97,99,102,103,132,137,138, 139,140. 
*99,102,103,132,137,138,139,140. 
f 99,102,103,132,133,136,137,138,139,140. 
695,99,102,103,132,133,136,137,138,139,140. 
9^5,99,102,103,132,133,136,137,138,139,l4o. 
9^5,98,99,100,102,103,132,133,136,137,138,139,1U0. 
Table 51 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
20 -A 0.43 1,181.0 1,181.0 
B O.58 1,148.5 1,148.5 
C 0.66 1,115.1 1,115.1 
D 0.73 1,082.6 3,198.1 2,115.5 16 
E 0.81 1,050.1 3,102.4 2,052.2 16 
F 0.89 1,016.6 3,220.4 2,203.8 16,18 
G 1.04 984.2 2,913.2 1,929.0 16 
H 1.19 935-0 954.2 19.2 16 
I 1.35 885.7 7,100.8 6,215.1 16,31 
J 1.66 787.3 787.3 
21-A 0.43 5,904.3 
B 0.58 5,741.9 2,507.1 
C 0.66 5,574.6 2,993.9 74,80 2,580.7 
D 0.73 5,412.3 1,822.3 74 3,59O.0 
E 0.81 5,249.9 2,448.7 74 2,801.2 
F O.89 5,082.6 597.1 74 4,485.5 
G 1.04 4,920.2 4,920.2 74,8o 
H 1.19 4,674.2 5,232.0 74,80 557.9 31 
I 1.35 4,428.2 1,386.6 74 3,o4i.6 
J 1.66 3,936.2 1,966.5 
22-A 0.40 824.7 
B 0.54 802.1 
C 0.6l 778.7 
D 0.68 756.0 
E 0.76 733-3 71.2 65 662.1 
Table 51 (Continued ) 
Production 
Within Region 
Region Price Requirement Quantity Region 
(000 T) (000 T) 
F 0.83 709.9 
G 0.96 687.2 687.2 65 
H 1.11 652.9 
I 1.25 618.5 
J 1.54 549.8 
23-A 0.37 3,740.1 
B 0.50 3,637.2 
C 0.57 3,531.2 
D 0.63 3,428.4 
2,765.3 E 0.71 3,325.5 73 
F 0.77 3,219.6 1,557.3 73 
G 0.90 3,116.7 3,116.7 73 
H 1.03 2,960.9 2,960.9 73 
I 1.17 2,805.0 1,046.0 73 
J 1.44 2,493.4 2,493.4 73 
24«A O.52 667.3 
B 0.71 648.9 
C 0.81 630.0 
D 0.89 611.7 
E 1.00 593-3 
F 1.09 574.4 
G 1.27 556.1 
H 1.46 528.3 
I 1.65 500.5 
J 2.03 444.9 
Wheat to Exports Imports 
Feed Grain From Region To Region 
Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) 
709.9 
652.9 
710.4 91.9 23 
549.8 
1,662.3 
1,667.1 
416.2 
648.9 
630.0 
611.7 
593.3 
574.4 
556.1 
528.3 
500.5 
444.9 
560.2 26 
91.9 22 
Table 51 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
25-A 0.46 45.7 30.2 
B 0.63 44.5 26.4 
C 0.71 43.2 24.0 19.2 26 
D 0.79 41.9 22.l 19.8 26 
E 0.88 40.7 20.7 20.0 26 
F 0.97 39.4 39.4 
G 1.12 38.1 38.1 
H 1.29 36.2 36.2 
I 1.46 34.3 34.3 
J 1.80 30.5 30.5 
26-A 0.45 597-2 
B 0.62 580.8 
C 0.70 563.9 583.1 19.2 25 
D 0.77 547.5 567.3 19.8 25 
E 0.87 531.1 1,111.2 580.1 23,25 
F 0.95 514.2 2,087.4 1,573.2 28,31 
G 1.10 497.7 497.7 
H 1.27 472.8 472.8 ' 
I 1.43 448.0 2,335.2 1,887.2 31 
J 1.76 398.2 2,094.4 1,696.2 31 
27-A 0.59 410.3 30.0 
B 0.81 399.0 26.3 
C 0.92 387.4 23.8 
D 1.01 376.1 376.1 
E 1.13 364.8 364.8 
Table 51 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
F 1.24 353.2 353.2 
G 1.44 3^1.9 591.9 250.0 31 
H 1.66 324.8 591.1 266.3 31 
I 1.88 307.7 590.4 282.7 31 
J 2.31 273.5 304.5 142 202.2 233.3 31 
28-A 0.63 557.3 
B 0.86 542.0 
C 0.98 526.2 
D 1.08 510.9 
E 1.21 495-6 495.6 
F 1.32 479.8 479.8 26 
G 1.54 464.4 2,990.2 2,525.8 31 
H 1.77 441.2 3,632.3 3,191.1 31 
I 2.00 4i8.0 988.5 570.5 31 
J 2.46 371.6 371.6 
29-A 0.54 1,571.5 1,571.5 
B 0.74 1,528.3 1,528.3 
C 0.84 1,483.8 1,483.8 
D 0.92 1,440.6 1,440.6 
E 1.03 1,397-3 1,397-3 
F 1.13 1,352.8 1,352.8 
G 1.32 1,309.6 1,309.6 
H 1.51 1,244.1 1,244.1 
I 1.71 1,178.6 1,178.6 
J 2.10 1,047.7 1,047.7 
Table 51 (Continued) 
Production Wheat to Exports Imports 
Within Region Feed Grain From Region To Region 
Region Price Requirement Quantity Region Transfer Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) 
30-A 0.59 925.1 925.1 
B 0.81 899.7 899.7 
C 0.92 873.5 873.5 
D 1.01 848.0 848.0 
E 1.13 822.6 822.6 
F 1.24 796.4 796.4 
G 1.44 770.9 770.9 
H 1.66 732.4 723.4 
I 1.88 693.8 693.8 
J 2.31 616.7 616.7 
31-A 0.58 6,500.0 1,998.3 
B 0.79 6,321.3 2,262.2 
C 0.89 6,137.1 1,564.3 
D 0.98 5,958.3 1,029.3 
E 1.10 5,779.6 l,46o.6 
F 1.21 5,595A 1,226.2 1,093.5 26 
G 1.40 5,416.7 1,008.4 2,775.8 27,28 
H 1.61 5,145.8 1,130.7 4,015.2 21,27,& 
I 1.82 4,875.0 1,146.2 3,728.8 _j 
J 2.24 4,333-3 1,523.5 2,809.8 21,26,27 
^20,26,27,28. 
Table 52. Oil meal requirements, production and transportation at various price levels, by 
consuming region, in feed units; Model VIII 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region 
$/bu. $/T 
Requirement Quantity 
(000 T) (000 T) 
Region Quantity Region 
(000 T) 
Quantity 
(000 T) 
To Quantity 
(000 T) 
From 
1-A 1.43 1,105.9 1,105.9 8,13 
£ 1.56 1,075.5 1,075.5 8,15 
C 1.68 1,044.2 1,044.2 15 
D 1.81 1,013.8 1,013.8 15 
E 1.94 983.4 983.4 8,15 
F 2.07 952.0 952.0 9 
G 2.20 921.6 921.6 15,21 
H 2.40 875.5 875.5 13,21 
I 2.59 829.4 829.4 21 
J 2.98 737-3 737-3 21 
2-A 1.31 4,198.4 4,198.4 8 
B 1.43 4,083.0 4,083.0 8 
C 1.54 3,964.0 3,964.0 8,15 
D 1.66 3,848.6 3,848.6 8 
E 1.78 3,733-1 3,733.1 8 
F 1.90 3,614.2 3,614.2 1 8,9,11,15 
G 2.02 3,498.7 3,498.7 9,15 
H 2.20 3,323.8 3,323.8 9,15 
I 2.38 3,148.8 3,148.8 9,11,15 
J 2.73 2,799.0 2,799.0 8,15 
3-A 1.32 27.16 1,715-5 1,213.6 9 501.9 15 
B 1.44 29.63 1,668.3 1,213.6 9 454.7 15 
c 1.56 32.10 1,619.7 1,213.6 9 4o6.i 15 
D 1.68 34.50 1,572.6 1,213.6 9 359.0 15 
E 1.80 36.96 1,525.4 1,387.2 9 138.2 15 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
(OOOI) 
(000 T) (000 T) (000 T) (000 T) 
F 1.92 39-43 1,476.8 1,476.8 15 
G 2.04 41.85 1,429.6 1,429.6 15 
H 2.22 45.54 1,358.1 1,358.1 15 
I 2.40 49.19 1,286.6 1,286.6 15 
4-A 1.32 27.73 1,005.0 1,005.0 15 
B 1.44 30.25 977.3 977.3 15 
c 1.56 32.78 948.8 948.8 15 
D 1.68 35.23 921.2 921.2 15 
E 1.80 37.74 893.6 893-6 15 
F 1.92 40.26 865.1 319.3 14 545.8 15 
G 2.04 42.73 837.5 319.3 l4 518.2 15 
H 2.22 46.50 795-6 319.3 l4 476.2 13,15 
I 2.40 50.23 753.7 753.7 15 
J 2.76 57.72 670.0 670.0 15 
5-A 1.25 26.30 1,235.0 1,235-0 15,21 
B 1.37 28.69 1,201.1 1,201.1 15 
C 1.48 31.09 1,166.1 l 1,166.1 15 
D 1.60 33-41 1,132.1 1,132.1 15 
E 1.71 35-80 1,098.2 1,098.2 15 
F 1.82 38.18 1,063.2 1,063.2 11,21 
G 1.94 40.53 1,029.2 1,029.2 21 
H 2.11 44.10 977-7 977.7 21 
I 2.28 47.64 926.3 926.3 21 
J 2.62 54.75 823.4 823.4 15,21 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
$/bu .$/T (000 T) (000 T) (000 T) (000 T) (000 T) 
6 -A 1.29 28.88 335.5 
16 
335.5 15 
B 1.41 31.50 326.2 13.5 312.7 15 
c 1.53 34.13 316.7 13.5 16 303.2 15 
D I.65 36.68 307.5 13.6 16 293.9 15 
E I.76 39.30 298.3 13.5 16 284.8 15 
F 1.88 41.92 288.8 13-6 l6 275.2 15 
G 2.00 44.49 279.6 13.6 16 266.0 21 
H 2.18 48.42 265.6 13.6 l6 252.0 21 
I 2.35 52.30 251.6 13.6 16 238.0 21 
J 2.70 60.11 223.6 13.6 16 210.0 15 
7-A 1.29 28.30 943.0 199.3 35 743.7 15 
B 1.41 30.88 917.1 199.3 35 717.8 15 
c 1.53 33.45 890.4 244.5 35 645.9 15 
D I.65 35.96 864.4 864.4 15 
E I.76 38.52 838.5 838.5 15 
F 1.88 41.09 811.8 217.4 23 594.4 15 
G 2.00 43.61 785.8 217.4 23 568.4 15 
H 2.18 47.46 746.6 746.6 15 
I 2.35 51.26 707.3 707.3 15 
J 2.70 58.91 628.7 628.7 15 
8-A 1.33 1,273.4 5,737.9 37,38,39 4,464.5 1,2 
B 1.45 1,238.4 5,972.7 38,39 4,734.3 1,2,9 
c 1.58 1,202.3 4,996.1 38,39 3,793-8 2 
D 1.70 1,167.3 5,015.9 38,39 3,848.6 2 
E 1.82 1,132.2 5,031.0 38,39 3,898.8 1,2 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
SB 
$/bu 
es 
4/T 
(000 T) (000 T) (000 T) (000 T) (000 T) 
F 1.9% 1,096.2 2,618.9 38 1,522.7 2 
G 2.06 l,06l.l 518.4 38 542.7 11,13 
H 2.24 1,008.1 1,008.1 11,13 
I 2.42 955-0 955.0 11 
J 2.79 848.9 1,616.5 38 767.6 2 
9-A 1.33 1,443.9 1,443.9 33 
B 1.45 1,404.2 894.4 33 509.8 8 
c 1.58 1,363.2 1,363.2 33 
D 1.70 1,323.5 1,323.5 33 
E 1.82 1,283.8 1,283.8 33 
F 1.94 1,242.9 2,456.4 33 1,213.5 1,2 
G 2.06 1,203.2 4,080.4 33 2,877.2 2 
H 2.24 1,143.1 3,263.2 33 2,120.1 2 
I 2.42 1,082.9 3,181.3 33 2,098.3 2 
J 2.79 962.6 962.6 33 
10-A I.36 509.3 509.3 15 
B 1.48 495.3 495.3 15 
c 1.61 480.8 480.8 15 
D 1.73 466.8 466.8 15 
E I.85 452.8 452.8 15 
F I.98 438.4 438.4 15 
G 2.10 424.4 424.4 15 
H 2.29 403.2 403.2 15 
I 2.47 382.0 382.0 15 
J 2.84 339-5 339.5 15 
Table 52 (Continued) 
Soybean Production Cottonseed Production 
Within Region 
Region Price Requirement Quantity Region 
Within Region 
x SB CS 
$/bu.$/T 
(000 T) (000 T) 
11-A 1.31 813.2 2,181.4 58,61 
B 1.43 790.8 2,121.3 58,61 
C 1.54 767.8 1,687.9 61 
D 1.66 745.4 1,124.9 61 
E 1.78 723.0 1,506.4 61 
F I.90 700.0 2,891.8 60,61 
G 2.02 677.6 1,939.5 61 
H 2.20 643.8 1,939-5 61 
I 2.38 609.9 3,206.9 60,61 
J 2.73 542.1 1,454.2 60,61 
12-A 1.27 881.9 
B 1.38 857.7 
C 1.50 832.7 
D 1.6l 808.4 
E 1.73 784.2 
F 1.84 759.2 
G 1.96 734.9 
H 2.13 698.2 
I 2.30 661.5 
J 2.65 588.0 
Quantity 
(000 T) 
Region 
Exports 
From Region 
Quantity 
(000 T) 
To 
Imports 
To Region 
Quantity 
(000 T) 
From 
*2,5,12,22,23,24,29. 
b8,12,22,23,29. 
c2,8,12,22,23,29. 
1,368.2^ -jp go 
l'M 
379.5 22,23,29 
783.4 12,22,23,29 
2.191.8 -a 
1.261.9 8,12,23,29 
1,295.7 _b 
2,597-1 -c 
912.1 12,22,23,29 
881.9 
857.7 
832.7 
808.4 
784.2 
759-2 
934.9 
698.2 
661.5 
588.0 
11 
11 
11,15 
15 
11,15 
11 
11 
11 
11 
11 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
«/SL& (000 T) (000 T) (000 T) (000 T) (000 T) 
13-A 1.32 1,642.5 3,752.8 55 2,110.3 1,14 
B 1.44 1,597-3 1,597-3 55 
C 1.56 1,550.8 1,550.8 54 
D 1.68 1,505.6 1,532.2 54 26.6 20 
E 1.80 1,460.5 2,019.3 54 558.8 20 
F 1.92 1,413.9 1,954.9 46,54 541.0 20 
G 2.04 1,368.7 3,072.6 46,54 1,703.9 8,14,20 
H 2.22 1,300.3 3,705.4 46,54 2,405.2 4,8,14,20 
I 2.40 1,231.9 2,276.5 46,55 1,044.6 14,20 
J 2.76 1,095.0 2,361.0 46,55 1,266.0 14,20 
l4-A 1.31 28.59 1,270.5 1,270.5 13 
B 1.43 31.19 1,235.5 1,235.5 15,21 
C 1.54 33.79 1,199.5 1,199.5 15,21 
D 1.66 36.32 1,164.6 1,164.6 15,21 
E 1.78 38.91 1,129.7 1,129.7 21 
F 1.90 41.50 1,093.7 
2.9 26,50 
1,093.7 21 
G 2.02 44.05 1,058.7 1,055.8 13,21 
H 2.20 47.94 1,005.8 1,005.8 13 
I 2.38 51.78 952.9 952.9 13,21 
J 2.73 59.51 847.0 847.0 13 
15-A 1.36 2,006.9 6,302.9 45,47,53 4,296.0 _d 
B 1.48 1,951.7 7,875.4 45,47,53 5,923.7 _e 
*3,4,5,6,7,10. 
el, 3>,5,6,7,10,14. 
Table 52 (Continued) 
Region 
$/bu.$/T 
Soybean Production Cottonseed Production 
Within Region Within Region 
Requirement Quantity Region Quantity Region 
(000 T) (000 T) (000 T) 
Exports 
From Region 
Quantity To 
(000 T) 
Imports 
To Region 
Quantity 
(000 T) 
From 
c 1.6l 1,894.8 
D 1.73 1,839.6 
E I.85 1,784.4 
F 1.98 1,727.6 
G 2.10 1,672.4 
H 2.29 1,588.8 
I 2.47 1,505.2 
J 2.84 1,337.9 
l6-A 1.31 28.30 543.1 
B 1.43 30.88 528.2 
c 1.54 33.45 512.8 
D 1.66 35.96 497.9 
E 1.78 38.52 482.9 
F 1.90 41.09 467.6 
G 2.02 43.61 452.6 
H 2.20 47.46 430.0 
7,827.8 
7.952.4 
6,468.7 
6.316.5 
5,659.5 
5.701.4 
5.069.5 
7.892.6 
1,2,3,4,5,6,7,10,12,14. 
81,3,4,5,6,7,10,12. 
hl, 3,4,5,6,7,10,12,14. 
±2,3,4,6,7,10. 
«31,2,3,4,7,10. 
k2,3,4,7,10. 
11,2,4,5,6,7,10. 
45,47,53 
45,47,53 
47,53 
47,53 
47 
36,47 
36,47 
45,47,53 
5.933.0 
6.112.8 
4,684.3 
4.588.9 
3.987.1 
4,112.6 
3,564.3 
6,554.6 
137.7 25 
319.4 25,127 
319.3 25,127 
356.0 25,127,130 
356.0 25,127,130,144 
319.4 25,127 
-6 
-h 
-i 
_k 
2,4,7,10 
543.1 21 
528.2 18,21 
375.1 18,21 
178.5 18 
163.6 18 
111.6 18 
96.6 18 
110.6 18 
Table 52 (Continued) 
Region Price 
Soybean Production Cottonseed Production 
Within Region Within Region 
Region Region 
Exports 
From Region 
Imports 
<OOOI) 
(000 T) (000 T) 
I 2.38 51.26 401.4 319.4 25,127 
J 2.73 58.91 362.1 137.7 25 
17-A 1.28 28.02 4,342.7 
£ 1.40 30.57 4,223.3 
C 1.51 33.11 4,100.3 
D 1.63 35.59 3,980.8 
E 1.75 38.13 3,861.4 
F 1.86 40.67 3,738.4 
G 1.98 43.17 3,618.9 
H 2.15 46.98 3,438.0 
I 2.33 50.74 3,257.0 
J 2.68 58.32 2,895.2 
18-A 1.23 28.30 1,915.1 403.9 97,98 1,511.2 jn 
B 1.34 30.88 1,862.5 259.0 98 1,743.3 
C 1.45 33.45 1,808.2 259.0 98 1,830.7 _n 
D 1.56 35.96 1,755.5 259.0 98 1,830.7 _n 
E 1.67 38.52 1,702.9 259.0 98 1,830.7 _n 
F 1.79 41.09 1,648.6 259.0 98 1,§37.5 -O 
G I.90 43.61 1,596.0 259.0 98 1,837.4 _o 
H 2.06 47.46 1,516.2 1,743.0 _P 
I 2.23 51.26 1,436.4 259.0 98 1,598.6 -P 
*95,96,97,102,103,137,139,140. 
Quantity 
(000 T) 
To Quantity From 
(000 T) 
88.0 18 
224.4 18 
4,342.7 21 
4,223.3 21 
4,100.3 21 
3,980.8 18,21 
3,861.4 18,21 
3,738.4 18,21 
3,618.9 18,21 
3,438.0 18,21 
3,257.0 18,21 
2,895.2 21 
°95,96,97,100,102,103,133,137,139,140. 
95,96,97,100,102,103,132,133,136,137,139, l4o. 
*95,96,97,102,103,133,137,139,140. 
139.8 
281.5 
334.2 
386.8 
447.9 
500.6 
226.9 
421.3 
16 
16 
16,17 
16,17 
16,17 
16,17 
Table 52 (Continued ) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
SB 
$/bu< 0%T (000 T) (000 T) (000 T) (000 T) (000 T) 
J 2.51 58.91 1,276.8 1,501.2 _r 224.4 16 
19-A 1.21 27.45 606.2 311.2 134,135 295.0 21 
B 1.32 29.94 589.5 311.2 134,135 278.3 21 
C 1.44 32.44 572.3 311.2 134,135 158.9 94 102.2 21 
D 1.55 34.87 555.7 311.2 134,135 158.9 94 85.6 21 
E 1.66 37.35 539.0 311.2 134,135 158.9 94 68.9 21 
F 1.77 39.84 521.8 311.2 134,135 158.9 94 51.7 21 
G 1.88 42.29 505.2 311.2 134,135 158.9 94 34.9 21 
H 2.04 46.02 479.9 311.2 134,135 158.9 94 9.4 21 
I 2.21 49.71 454.6 311.2 134,135 62.1 94 81.3 21 
J 2.54 57.13 404.1 311.2 134,135 92.9 21 
20-A 1.23 628.5 628.5 88 
B 1.34 611.2 611.2 88 
c 1.45 593.4 593.4 88 
D I.56 576.1 549.5 88 26.6 13 
E I.67 558.8 558.8 13 
F 1.79 541.0 541.0 13 
G 1.90 523.7 523.7 13 
H 2.06 497.5 497.5 13 
I 2.23 471.3 471.3 13 
J 2.57 419.0 419.0 13 
r95,96,97,98,103,137,139,140. 
Table 52 (Continued) 
Region Price Requirement Quantity 
(000 T) (000 I) 
Soybean Production Cottonseed Production 
Within Region Within Region 
Region Quantity 
(000 T) 
Region 
Exports 
From Region 
Quantity 
(000 T) 
To 
Imports 
To Region 
Quantity 
(000 T) 
From 
21-A 1.25 
B 1.37 
C 
D 
E 
F 
G 
H 
I 
J 
1.48 
1.60 
1.71 
1.82 
1.94 
2.11 
2.28 
2.62 
593.2 
576.9 
560.1 
543.8 
527.5 
510.7 
494.3 
469.6 
444.9 
395-5 
8,105.4 
8,105.4 
7,138.2 
6.847.4 
6,855.1 
6.832.1 
6.896.2 
6.901.5 
6,842.0 
4,446.0 
74,78 
79,80 
74,78,80 
74,78,80 
74,78,80 
74,78,80 
74,78,80 
74,78,80 
74,80 
7.512.2 
7.528.5 
6.303.6 
6,327.6 
6,321.4 
6,401.9 
6,431.8 
6,397.0 
4.050.3 
_s 
_t 
-U 
-U 
v 
-w 
-X 
-W 
_y 
22-A 1.25 
B 1.37 
C 1.48 
D 1.60 
E 1.71 
32.0 
31.1 
30.2 
29.3 
28.4 
32.0 11 
31.1 11 
30.2 11 
29.3 11 
28.4 11 
s5,16,17,19,24,25,26,27,28,30,31. 
tl4,16,17,19,24,25,26,27,28,30,31• 
ul4,17,19,24,25,26,27,28,29,30,31. 
v5,14,17,19,25,26,27,28,30,31• 
wl,5,6,14,17,19,24,25,26,27,28,30,31. 
xl,5,6,17,19,24,25,26,28,30,31. 
y 5,17,19,24,25,26,27,28,30,31. 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
^SB CS^ (000 T) (000 T) (000 T) (000 T) (000 T) 
F 1.82 27.5 27.5 11 
G 1.94 26.7 26.7 65 
H 2.11 25.3 25.3 11 
I 2.28 24.0 24.0 11 
J 2.62 21.3 21.3 11 
23-A 1.24 126,2 126.2 11 
B 1.35 122.8 122.8 11 
c 1.47 119.2 119.2 11 
D 1.58 115.7 115.7 11 
E I.69 112.3 112.3 11 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region From Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
$/bu4^T (°00 (0°0 T) (000 T) (000 T) (000 T) 
F 1.80 108.7 IO8.7 11 
G 1.92 105.2 105.2 11 
H 2.09 99.9 99.9 11 
I 2.26 94.7 94.7 11 
J 2.59 84.2 84.2 11 
24-A 154.7 154.7 21 
B 150.4 150.4 21 
C 146.0 146.0 21 
D l4l.8 l4i.8 21 
E 137-5 137.5 21 
F 133.2 133.2 11 
G 128.9 128.9 21 
H 122.5 122.5 21 
I 116.0 116.0 21 
J 103.1 103.1 21 
25-A 68.7 68.7 21 
B 66.8 66.8 21 
C 64.8 64.8 21 
D 62.9 62.9 21 
E 61.1 61.1 21 
F 59.1 59.1 21 
G 57.2 57-2 21 
H 54.4 54.4 21 
I 51.5 51.5 21 
J 45.8 45.8 21 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Region Price Requirement Quantity Region 
, SB CS (000 T) (000 T) $/bu.$/T x ' x 
Quantity 
(000 T) 
Region Quantity To 
(000 T) 
Quantity 
(000 T) 
From 
26-A 288.8 288.8 21 
B 280.9 280.9 21 
C 272.7 272.7 21 
D 264.7 264.7 21 
E 256.8 256.8 21 
F 248.6 248.6 21 
G 240.7 240.7 21 
H 228.6 228.6 21 
I 216.6 216.6 21 
J 192.5 192.5 21 
27-A 30.59 515.3 515.3 21 
B 33.37 501.2 501.2 21 
C 36.16 486.6 322.3 142 164.3 21 
D 38.86 472.4 322.2 142 150.2 21 
E 41.63 458.2 424.2 112,141,142 34.0 21 
F 44.41 443.6 424.2 112,141,142 19.4 21 
G 47.13 429.4 424.2 112,141,142 5.1 21 
H 51.30 408.0 424.2 112,141,142 16.2 28 
I 55-40 386.5 336.1 112,142 50.4 21 
J 63.68 343.5 332.2 142 21.3 21 
28-A 241.2 241.2 21 
B 234.6 234.6 21 
C 227.7 227.7 21 
D 221.1 221.1 21 
E 214.5 214.5 21 
Table 52 (Continued) 
Soybean Production Cottonseed Production Exports Imports 
Within Region Within Region Prom Region To Region 
Region Price Requirement Quantity Region Quantity Region Quantity To Quantity From 
(000 T) (000 T) (000 T) (000 T) (000 T) 
F 207.6 207.6 21 
G 201.0 201.0 21 
H 191.0 191.0 21,27 
I I8O.9 I8O.9 21 
J l60.8 16O.8 21 
29-A 328.0 328.0 11 
B 319.0 319.0 11 
c 309.7 309.7 11 
D 300.7 300.7 11,21 
E 291.6 291.6 11,21 
F 282.3 282.3 11 
G 273.3 273.3 11 
H 259.7 259.7 11 
I 246.0 246.0 11 
J 218.7 218.7 11 
30nA 225.3 225.3 21 
B 219.1 219.1 21 
C 212.8 212.8 21 
D 206.6 206.6 21 
E 200.4 200.4 21 
F 194.0 194.0 21 
G I87.8 I87.8 21 
H 178.4 178.4 21 
I 169.O 169.O 21 
J 150.2 150.2 21 
Table 52 (Continued) 
Region Requirement Quantity 
T (000 T) (000 T) 
Soybean Production Cottonseed Production 
Within Region Within Region 
Region Quantity 
(000 T) 
Region 
Exports 
From Region 
Quantity 
(000 T) 
To 
Imports 
To Region 
Quantity 
(000 T) 
From 
31-A 31.16 803.1 803.1 21 
B 34.00 781.0 
368.2 
781.0 21 
C 36.83 758.3 121 390.1 21 
D 39.59 736.2 368.1 121 368.1 21 
E 42.41 714.1 400.0 121,143 314.1 21 
F 45.24 691.3 400.0 121,143 291.3 21 
G 48.01 669.3 400.0 121,143 269.3 21 
H 52.25 635.8 368.1 121 267.7 21 
I 56.44 602.3 368.1 234.2 21 
J 64.87 535.4 176.2 121 359.1 21 
z 
489b 
The somewhat higher feed grain prices brought several producing 
regions into the feed grain or feed grain-soybean activity. Production of 
feed grains occurred within consuming regions 8, 12, 13, 14, 15 and 18. 
In consuming region 15, the feed grain requirements are met by the internal 
feed grain production. Feed grain requirements are also satisfied in con­
suming regions 20, 24,, 29 and 30 with the aid of the wheat to feed grain 
transfer activity. 
Oil meal requirements are fulfilled in all consuming regions. 
Model VIII-C 
The national wheat price for Model VIII-C is $0.75 per bushel. Wheat 
production occurs within consuming regions 8, 11, 14, 18, 19, 20, 21, 24, 
26,29, 30 and 31. Wheat requirements are met in consuming regions 6, 8, 
13, 14, 16, 19, 20, 21, 24 and 26. The wheat to feed grain transfer activ­
ity was of sufficient magnitude to meet the feed grain demands in consum­
ing regions 19, 20, 2b, 26, 29 and 31 and contributed toward satisfying 
the feed grain demand in regions 6, 16, 21, 25, 27 and 31. 
A feed grain price of $0.68 per bushel caused feed grain production 
to be introduced into consuming regions 3, 7, 11 and 21. The feed grain 
requirements are achieved in consuming regions 8, 14, 15, 19, 21, 20, 24, 
25, 26, 29 and 30. The oil meal requirements were met again in all con­
suming regions. 
In this model some interregional flows of wheat and feed grains 
occurred. Wheat was shipped from consuming region 20 to region 14 and 
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feed grains from region 26 to 25. Oil meals were transported in the first 
model, Model VIII-A. 
Model VIII-D 
With each model product prices are increasing and the regional re­
quirements are decreasing. Thus, the movement toward equilibrium is pro­
gressing. As prices rise, the supply of products becomes greater and 
the demands for these products decrease. 
For Model VIII-D, wheat requirements are satisfied in consuming re­
gions 6, 8, 11, 13, Ik, 15, 16, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29 
and 31. Feed grains are produced in sufficient quantities to meet the 
requirements in regions 13, 14, 15, 19, 20, 21, 24, 25, 26, 27, 29 and 
30. Just as in the models discussed previously, the oil meal require­
ments are met in all regions. 
Model VIII-E 
For the fifth profit maximizing model the wheat requirements in 10 
of the consuming regions are still unsatisfied. Feed grain supplies are 
not adequate to suffice the regional requirements of 1, 2, 3, 4, 5, 6, 
7, 17, 18 and 31. Note that these unfulfilled demands are located pri­
marily in the East and South, together with Texas and California. High 
production costs relative to the projected outputs of products in these 
areas do not enable the requirements to be met from internal sources. 
Further, the product prices are not high enough to enable production to 
occur in other areas and be transported to the regions of small internal 
supplies. In the case of Texas and California, their producing regions 
are active at the product price levels of Model VIII-E but both of these 
regions pose relatively high demand requirements. 
Model VIII-F 
In this model one can see the equation of supply with demand require­
ments becoming more nearly realized. Wheat demands remain intact in con­
suming regions 1, 2, 3, 4, 5, 7 and 17 and additional feed grain production 
is required for consuming regions 1, 2, 3, 4, 5, 6, 7, 17 and 31. Oil 
meal requirements are again fulfilled. 
Model VIII-G 
Production is nearly great enough to meet the regional requirements 
in Model VIII-G. Only three consuming regions, 1, 5 and 17, lack the 
necessary wheat and four consuming regions, 1, 4, 6 and 31, are short in 
feed grains. It is also interesting to note in Table 54a that cotton lint 
requirements are met at these price and demand levels. 
Model VIII-H 
An equilibrium of the quantities produced of the products with their 
corresponding regional demands occurs under the prices and quantities 
assumed for Model VIII-H. The sources from which the regional demands were 
satisfied are indicated in Tables $0, 51 and 52. Table 53 reflects the 
Table 53. Summary of land use by programming region as given by the solution to Model VIII-H 
Land in Land in Equilibrium Rent 
Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
—— 000 A —— 
1 602.6 0 15.47 0 •e • 
2 2,422.0 0 24.63 0 —  —  
3 598.0 0 42.93 0 — —  
4 331.5 0 35.06 0 --
5 312.3 0 16.59 0 
6 877.5 0 28.85 0 0 
7 241.0 94.1 0 0 0 
8 430.8 0 9.58 0 0 
9 1,952.3 0 15.94 0 0 
10 470.7 0 0 0 
11 336.8 0 0 0 
12 4,673.4 0 0 0 
13 332.2 0 6.88 0 0 
14 289.I 289.2 0 0.95 0.07 0 
15 140.5 0 0 0 
16 190.4 59.9 558.1 0 0 23.74 
17 0 2.13 0 0 
18 1,088.4 0 0 0 
19 1,934.3 0 1.88 0 0 
20 140.9 0 4.45 0 0 
21 2,381.0 0 0 0 
22 1,223.6 0 0 0 
23 390.1 816.2 0 0 0 
Table 53 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A — 
24 311.9 
25 
26 739*4 
27 1,069.0 
28 
29 329.4 
30 
31 
32 
33 3,308.7 2,545.6 
34 
35 337.3 
36 719.8 26.7 
37 1,453.8 
38 5,889.1 
39 1,210.1 
40 1,374.7 
41 290.9 
42 
43 2,297-1 
44 594.9 
45 5,987.1 
Equilibrium Rent 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0 1.23 0 0 
562.2 0 0 24.01 
528.1 0 0 0 
0 6.23 0 — — 
288.2 0 0 0 
0 9.54 0 —  —  
593.3 0 0 --
414.8 0 0 
1,161.6 0 0 — — 
0 1.08 0 — — 
829.5 0 0 — —  
0 20.92 0 — —  
0 0.69 0 • e 
0 11.90 0 —  —  
0 8.92 0 — — 
0 12.43 0 — ™ 
356.5 0 0 — —  
2,025.8 0 0 • e» 
993.8 0 0 — —  
0 9.40 0 — —  
0 19.95 0 —  —  
0 6.27 0 —  —  
Table 53 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 945.5 945.5 
47 806.2 2,385.7 3,192.0 
48 
49 
50 418.7 335-9 
51 
52 4,546.3 
53 1,690.1 
54 1,970.4 
55 9,352.1 
56 1,213.7 56.8 
57 2,044.9 
58 1,931.5 
59 758.7 
60 2,131.5 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 
66 1,772.1 
67 
68 
Equilibrium Rent 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0 0.59 0.73 
0 10.92 1.57 
1,717.9 0 0 
1,471.1 0 0 
0 5.78 0 
1,802.7 0 0 
0 7.77 0 
0 7.30 0 
2,481.4 0 0 
0 2.50 0 
1,554.9 0 0 
694.8 0 0 
0 8.71 0 
0 8.84 0 
0 2.40 0 
0 2.12 0.12 
1,308.3 0 0 
0 7.26 0 
2,011.7 0 0 
6,o4o.o 0 0 
95.2 0 ee • 
4,021.6 0 — — 
100.4 0 0 
Table 53 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
-— 000 A --
69 
70 
71 
72 54.2 
73 3,000.5 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 914.5 
79 1,939.7 
80 1,572.0 2,302.7 
81 
82 
83 
84 
85 1,579.8 
86 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
Equilibrium Rent 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,751.0 0 —  —  
3,917.5 0 0 
1,382.4 0 0 
911.9 0 0 
659.5 0 0 
0 1.82 3.71 
0 6.29 — —  
0 7.94 am «• 
0 6.73 —  —  
914.4 0 1.29 
0 7.11 0 
730.6 0 1.98 
1,231.7 0 0 
1,005.6 0 0 
883.2 0 0 
1,095.4 0 0 
0 2.12 0 
1,311.2 0 0 
0 0.02 0 
0 8.20 0 
0 9.39 —  —  
447.8 0 0 
Table 53 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
91 
92 2,518.5 
93 
94 1,701.1 
95 1,444.3 1,279.7 
96 1,827.0 
97 1,330.4 
98 401.6 
99 220.7 
100 1,730.2 
101 100.0 
102 293.1 
103 917.3 
104 3,809.7 
105 2,113.3 
106 
107 
108 24.1 
109 2,508.8 
110 407.7 
111 222.0 
112 318.9 
113 
Equilibrium Rent 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
2,617.6 0 
0 3.01 — — —  —  
497.1 0 — * — — 
880.3 0 2.35 —  —  4.53 
425-3 0 17.56 0 109.37 
1,693.2 0 10.44 21.95 
1,452.8 0 13.16 0 77.29 
0 5.67 0 0 
0 10.28 —  —  0 
785.6 0 12.92 — 0 
0 14.37 0 
249.6 0 14.51 —  —  9.39 
496.1 0 20.13 — —  20.32 
0 3.91 —  —  —  —  
0 2.59 — — —  
419.0 0 
415.0 0 —  —  — — 
506.9 0 — —  —  —  
0 6.37 -- — 
0 0.07 — —  —  
0 6.39 mm ee — _ 
472 0 5.15 — —  1.96 
1,749.7 0 — — —  —  
Table 53 (Continued) 
land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
114 283.7 
115 446.7 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375-7 
121 973-5 
122 
123 1,041.4 
124 
125 
126 
127 
128 
129 121.4 
130 
131 
132 
133 
134 
135 
—— 000 A —-
64.6 
495-5 
86.7 
115.3 
Equilibrium Rent 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
799.8 
607.7 
405.4 
0 3.04 
0 3.55 
0 36.50 
0 20.76 
0 24.75 
0 17.34 
0 43.68 
0 29.48 
209.1 0 0 
0 0.31 0 
402.9 0 0 
1,366.1 
1,520.8 
1,273.8 
330.7 
0 
301.2 
28.2 
0 
0 
86.7 
115.2 
0 
0 
0 
0 
1.17 
0 
0 
8.59 
4.95 
0 
0 
0 
o 
0 
0 
0 
0 
0 
16.92 
5.13 
15.59 
0 
0 
0 
0 
0 
11.39 
0 
0 
0 
0 
0 
7.32 
0 
0 
Table 53 (Continued) 
Land in Land in Equilibrium Rept 
Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
—— 000 A —— 
136 217.3 0 2.34 — — 0 
137 140.6 599.4 0 15.44 — —  31.69 
138 115.3 0 10.02 -- --
139 10.7 9.2 0 6.69 -- 15.87 
1U0 22.3 200.7 0 18.88 -- 69.97 
141 192.6 30.6 0 M • 4.25 
142 295.6 527.7 0 14.83 — — 44.41 
143 161.I 0 50.31 — — 0 
144 51.0 0 0 0 
Total 55,241.5 64,609.5 7,420.9 15,851.8 9,831.3 71,000.4 
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Table 54a. National requirements and quantities supplied of cotton lint 
at prices assumed by various models 
Cotton Lint Price Cotton Lint 
Requirements Per lb. Production 
Model (500 lb. bales) (500 lb. bales 
VIII-A 21,164.8 20.08 6,111.8 
VIII-B 19,666.2 21.94 7,117.6 
VIII-C 18,273.8 23.79 10,865.8 
VIII-D 17,080.7 25.49 12,270.3 
VIII-E 15,908.8 27.29 12,270.3 
VIII-F 14,817.4 29.08 13,628.1 
VIII-G 13,768.2 30.94 13,768.2 
VIII-H 12,212.0 33.69 12,212.0 
VIII-I 10,862.7 36.39 10,862.7 
VIII-J 8,448.5 4i.8o 8,448.5 
regional location of production of the various cropping activities, as 
does Figure 34. Figure 35 depicts the interregional product flows and 
intraregional transfers of the products in the equilibrating situation of 
Model VIII-H. 
The regional production and distribution schemes are not presented 
for Models VIII-A through VIII-G. Some idea as to the regional production 
and distribution patterns for these models can be seen from Tables 50, 
51 and 52. 
It is interesting to note that a wheat price of $1.50 per bushel, a 
feed grain price of $1.23 per bushel, a soybean price of $2.22 per bushel, 
and a cottonseed price of $47.94 per ton was necessary to reach an equi­
librium of supply and demand under the conditions of Model VIII. These 
product prices are considerably higher than those attained as equilibrium 
500 
Table 54b. Equilibrium net returns per bushel by consuming regions, 
Model VIII-H 
Consuming Feed 
Region Wheat Grains Soybeans Cottonseed 
($/Acre) ($/Acre) ($/Acre) ($/Acre) 
1 .124 .161 0.937 mm m 
2 .178 .187 0.968 — — 
3 .154 .227 O.957 24.27 
4 .247 .113 1.073 26.87 
5 .121 .149 1.130 30.40 
6 .230 .092 1.076 27.96 
7 .298 .248 1.185 31.34 
8 .508 .498 1.181 — * 
9 .451 .462 1.196 — — 
10 .405 .412 1.103 --
11 .691 .402 1.397 _ _ 
12 .469 .387 1.246 — — 
13 .483 • 577 1.246 — — 
14 .641 • 531 1.239 30.15 
15 .615 • 591 1.320 --
16 .436 .316 1.192 30.73 
17 .219 .183 1.165 29.59 
18 •333 .306 1.393 34.38 
19 .615 .574 1.239 30.20 
20 .868 .567 1.173 --
21 .847 .598 1.420 
22 .772 .386 I.169 — — 
23 .668 .370 1.181 — — 
24 .771 .722 0.899 — — 
25 .628 .488 1.192 --
26 .774 .590 1.273 * 
27 •397 .451 1.130 29.28 
28 .249 .434 0.899 — — 
29 .411 .360 0.906 — «-
30 .321 .356 0.899 --
31 .090 .111 0.899 24.02 
Figure 34. Regional production pattern for Model VIII-H (each dot represents 200,000 acres) 
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Figure 35a. Interregional flows and x - intraregional transfer of wheat to feed grains (millions 
of bushels), Model VIII-H 
\5 f 
Figure 35b. Interregional flows 
of feed grains (thousands of tons 
of feed units), Model VIII-H 
Figure 35c. Interregional flows of oil meall 
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prices in the cost minimization models. Theoretically, the least cost 
and profit maximizing solutions should be the same if the interregional 
transportation costs are correctly specified. Although no two models axe 
the same in the least cost and profit maximizing sets, they are similar 
enough to make some valid comparisons. 
Several factors lead to the divergence of the results of the two types 
of economic models. The equilibrium prices in the least cost models are 
determined "by the system and hence, the regional price differences are 
due wholly to transportation costs. In the profit maximization models, 
the regional price differences are due to the historical price differences. 
These differentials are the result of government price programs, local 
supply and demand conditions and are possibly influenced by transportation 
costs other than the cost of moving the product by rail, as was assumed 
in the least cost models. Thus, in the profit maximizing models the 
interregional price differentials are exogenously determined variables; 
whereas, in the least cost models they are endogenously determined. The 
equilibrium in several of the eastern consuming regions that import their 
products from regions further west are comparable to the prices necessary 
to achieve equilibrium in the analyses of Model VIII. It is necessary 
for the exogenously determined prices in Model VIII to exceed (or at 
least equal) the endogenously determined prices of the least cost models 
for all products in all consuming regions "before a solution can be attained. 
This is only true, of course, at a given level of demand. If this were 
not the case, it follows that the supply would be short in any consuming 
region where the endogenously determined price is less than the exogenously 
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determined price. In the least cost models the equilibrium prices of the 
products axe allowed to seek their own levels. The price relatives of the 
three products axe determined by the information given the model. In 
Model VIII, the price relatives are also fixed by historical price data. 
Thus, the rather large divergence of the equilibrium prices between the 
two economic models can be attributed to these factors. 
The price and requirements columns of Tables 50, 51 and 52 reveal the 
implied regional demand curves behind the profit maximization models. One 
can also interpret the quantity supplied to each region at the prices 
assumed for Models VIII-A through VIII-J. Thus, with the implied demand 
curve and the stepped supply function one can draw a graph tracing the 
approachment of equilibrium of the quantity supplied and the quantity de­
manded for each product in each consuming region. Such a graph is drawn 
for feed grains in consuming region 31 in Figure 36. Many of the stepped 
supply functions would reveal no steps due to the lumpiness of the pro­
ducing region outputs. That is, in many cases, the output of a single 
producing region that becomes active is sufficient to meet the demand re­
quirements of a particular consuming region. 
The last three columns of Table 53 give the equilibrium land rents 
for the three land classes of Model VIII-H. Also of economic interest 
are the equilibrium net rents on the cropping activities. These net rents 
are analogous to the equilibrium product prices found in the cost mini­
mization models. The equilibrium net rents for Model VIII-H are given in 
Table 54. The derivation of these net rents is similar to the derivation 
of the equilibrium prices. They represent the net rent for a bushel of 
Figure 36. Stepped supply function and implied demand curve for feed grains in consuming 
region 31 
price 
per 
bushe 
2.50 
200 
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100 
0.50 
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output. First, let us consider the equilibrium net rents for wheat in 
consuming region 20. Producing regions 85, 87, 88 and 89 are active in 
producing wheat. Calculations show that the net rent for consuming re­
gion 20 is due to producing region 87, the region that has the lowest 
net return per bushel of output. The net return per bushel is calculated 
by multiplying the wheat yield estimate for producing region 87 from 
Table 12 of 27.4 bushels per acre by the wheat price assumed in consuming 
region 20 (from Table 50) for Model VIII-H. Thus, 27.4 x $1.52 = $41.65. 
The gross return per acre of $41.65 has per acre productions costs deducted 
from it, $41.65 - 17*84 = $23.81, the estimated net return per acre of 
wheat in region 87. Then dividing the acre estimate by the per acre yield 
of $23.81 t 27.4 = $0.87, the net return per bushel of wheat in producing 
region 87. This is also the equilibrium net rent of wheat in consuming 
region 20. Under the solution to Model VIII-H, consuming region one im­
ports its wheat from consuming region 20. The equilibrium net rent for 
consuming region 1 is $0.12 per bushel. This is the difference between 
the equilibrium rent per bushel in consuming region 20 and the cost of 
transporting a bushel of wheat from region 20 to region 1, $0.87 - 0.74 = 
$0.13.10 The opportunity cost in regions that are not marginal, i.e., not 
idle land, can be demonstrated here too. The imputed equilibrium rents 
on an acre of land in producing regions 85, 88 and 89 are $2.12,$8,20 and 
$9.39, respectively. This is a per bushel rent of $0.07, $0.28 and $0.37 
for regions 85, 88 and 89,in order. These per bushel equilibrium rents 
are the per bushel opportunity costs of not being able to produce more 
10The difference is due to rounding. 
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wheat in each of the three mentioned regions. Thus, the net return per 
bushel in the least profitable producing region in consuming region 20, 
region 87, of $0.87 plus the opportunity cost of not producing another 
bushel of wheat in region 85, $0.07, is $0.94. This is the net return 
per bushel in producing region 85. Similar operations show the per bushel 
net returns for wheat in regions 88 and 89, respectively, are $1.15 and 
$1.24. 
In like manner for feed grains in consuming region 13, producing 
region 57 is "marginal." The net return per acre of feed grains in 
region 57 is $34.72 under the prices assumed for Model VIII-H. This is 
a net return per bushel of $0.58 which is also the equilibrium net return 
of consuming region 13• 
Since the feed grain and oil meal requirements for the various price 
levels were derived from assumed quantities of livestock products, we can 
also estimate the livestock product prices under the conditions of Model 
VIII-A. The feed grains and oil meals produced will support a given num­
ber of animals at a specified feed-livestock product conversion ratio. 
The estimated quantities of livestock products produced by consuming re­
gion together with the calculated prices for each livestock category are 
presented in Table 55. Thus, in addition to estimating the prices of the 
crops considered by the model in the equilibrating situation, estimates 
of the price of livestock products are also made. 
$12 
Table 55» Estimated quantities of livestock and derived prices associated with feed quantities pre 
Con­ Quantity Price Quantity Price Quantity Price Quantity Price Quantity I 
suming of of of of of of of of of 
C Y Region Cattle Cattle Calves Calves Hogs . Hogs Sheep Sheep Chickens 
(1,000 T) ($/cwt.) (1,000 T) (S/cwt.) (1,000 T) (&/cwt.) (1,000 T) u/evt.) (1,000 T) (%/ 
1 272.490 16.66 72.782 21.49 65.302 19.16 6.21*7 16.91 691.390 t 
2 1,127.700 19.12 302.100 26.75 364.600 20.68 37.766 17.72 1,489.800 t 
3 683.320 19.42 121.750 28.53 658.460 19.81 61.619 20.83 1,143.600 
4 571.320 18.88 71.713 24.18 70.472 19.57 4.827 14.92 1,569.900 
5 515.630 19.64 71.177 23.83 359.170 19.15 5.395 16.29 706.400 
6 448.560 19.34 60.474 22.70 127.880 18.88 0.56* 18.62 67.038 
7 1,165.500 20.54 150.380 26.84 955.000 19.67 95.120 18.22 292.160 
8 i,iLk.5oo 24.45 24.350 27.55 2,405.300 19.93 6U.200 18.60 287.170 
9 867.780 22.78 47.630 28.10 1,308.700 20.33 98.250 18.44 157.090 
10 624.630 20.14 54.855 29.31 353.720 19.60 34.927 I-.67 79.045 
11 2,070.900 22.82 85.894 26.30 2,048.900 19.25 141.420 12.71 138.080 
12 964.200 17.55 270.800 25.04 1,085.700 18.91 27.260 18.65 171.100 
13 4,65i.5oo 25.83 52.982 26.32 6,516.600 19.33 249.890 19.85 195.110 
Hi 1,702.000 23.69 93.654 25.94 1,967.300 19.72 103.640 19.20 233.130 
15 2,871.700 24.80 27.828 25.87 3,953.500 19.57 104.500 19.66 122.070 
16 486.290 19.72 51.798 24.74 138.770 1^.90 3.408 16.40 676.380 
17 1,064.800 17.52 190.520 23.96 277.530 lQ.5o 8.803 12.26 558.320 
18 3,387.200 21.13 263.830 24.97 370.040 19.16 200.190 16.73 552.310 
19 1,333.100 21.83 88.302 25.68 193.180 19.24 26.124 18.43 53.030 
20 2,727.200 23.15 16.323 26.08 492.490 19.43 101.090 22.06 66.037 
21 2,674.600 25.72 30.237 29.71 1,224.500 19.38 135.170 21.21 75.042 
22 679.130 21.54 51.644 27.48 206.790 18.29 70.423 17.65 28.016 
23 1,484.000 23.66 58.066 28.44 895.180 18.80 145.100 19.18 49.027 
24 1,475.600 22.36 93.387 28.38 108.840 19.63 173.500 19.26 37.022 
25 549.180 23.95 22.209 31.26 13.605 19.54 151.910 15.18 2.001 
-
26 1,567.900 25.19 23.815 29.66 73.464 20.18 231.430 19.93 16.009 1 
27 1,500.300 23.75 56.995 28.09 24.488 19.71 91.139 18.44 9.005 -
28 456.940 21.50 37.194 27.07 32.652 20.28 139.420 19.51 19.010 1 
29 444.370 21.92 20.069 26.89 59.860 21.52 29.532 18.51 92.052 1 
30 456.940 21.95 35.856 27.08 73.464 21.72 83.484 20.16 67.038 2 
31 2,251.200 25.41 121.220 27.27 149.650 22.53 215.240 20.89 363.200 -
rith feed quantities produced under Model VIII-H 
Price Quantity Price Quantity Price Quantity Price Quantity Price 
of of of of of of of of of 
Sheep Chickens Chickens Turkeys Turkeys Eggs Eggs Milk Milk 
U/cvt.) (1,000 T) ($/cwt.) (1,000 T) ($/cwt.) (100,000) U/doz. ) (100,000 lb. X^cwt. ) 
16.91 691.390 20.70 25.934 35.02 41.243 63.28 56.097 6.95 
17.72 1,489.800 21.28 78.200 34.58 121.470 50.58 235.220 5.58 
20.83 1,143.600 19.72 163.180 28.36 47.484 51.15 52.789 6.06 
I k . 9 2  1,569.900 19.14 35.310 30.61 33.645 56.26 20.002 7.11 
16.2 9 706.100 1^.82 6.982 28.74 14.833 52.19 12.332 6.74 
18.62 67.038 19.45 6.584 35.07 11.939 51.70 14.438 8.07 
18.22 292.160 1D-.01 14.563 27.20 28.490 42.15 58.654 4.68 
18.60 287.17U 18.80 76.405 26.70 35.726 39.30 40.757 4.47 
18.44 157.090 18.39 72.453 27.04 35.635 41.00 63-918 4.91 
15.67 79.045 1H.61 31.120 26.24 23.697 39.91 63.166 4.59 
12.71 138.080 12.71 264.930 26.81 56.347 32.97 120.470 3.51 
18.65 171.100 17.94 74.609 27.26 33.917 39.56 217.470 3.89 
19.85 195.110 11.95 179.540 26.47 73.260 33.34 74.897 3.51 
19.20 233.130 16.50 96.560 26.13 28.309 36.50 46.322 4.24 
19.66 122.070 15.25 31.918 27.53 42.418 35.52 55.646 4.19 
i6. ao 676.390 14.43 55.251 27.04 10.582 47.33 12.332 4.99 
12.26 558.320 19.15 6.793 29.99 17.365 51.14 26.620 5.88 
16.73 552.310 19.21 101.740 25.79 34.731 41.36 36.546 6.35 
1^.1*3 53.030 16.00 28.927 26.13 11.034 36.38 18.348 4.81 
22.06 66.037 11.51 21.346 25.45 23.797 32.60 24.515 4.11 
21.21 75.042 11.58 28.328 26.92 27.586 31.75 25.417 3.34 
17.65 25.016 14.26 19.949 26.13 7.417 29.68 21.356 2.80 
19.1% 45.027 14.28 16.757 27.94 21.616 31.15 17.446 3.06 
19.26 37.022 18.57 6.584 26.98 7.778 43.87 25.116 4.12 
15.19 2.001 19.43 0.200 28.84 0.995 45.75 2.406 4.20 
19.93 16.009 17.09 37.105 27.83 4.341 41.60 10.528 5.06 
18.44 9.005 19.02 4.988 28.78 3.618 51.88 8.121 6.23 
19.51 19.010 15.13 74.809 25.79 5.517 41.24 10.377 4.80 
18.51 92.052 21.05 16.957 26.36 15.104 46.11 23.011 5.28 
20.16 67.038 19.62 40.098 25.91 9.225 48.42 13.837 5.40 
20.89 363.200 19.84 373.840 26.92 75.069 43.31 95.800 5.59 
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Models VIII-I and VIII-J 
The stepped supply function is completed on.ce the quantities of prod­
ucts produced reaches the level of requirements. These latter two models, 
VIII-I and VIII-J represent the situation of moving up the demand curve 
as product prices increase. The maximum restriction on production will 
not permit a greater amount of product to he produced at these higher 
prices than is required. 
As was the case in the derivation of the feed grain and oil meal re­
quirements for the other models of Model VIII, the feed requirements are 
"based on an assumed amount of livestock product requirements. Lesser 
amounts of livestock products are assumed under Model VIII-I than were 
assumed under Model VIII-H; consequently, this implies slightly higher 
prices for livestock products. Although there is a reduction in the quan­
tity of feed required, feed prices are allowed to increase. 
Models VIII-I and VIII-J are representative of a marketing quota and 
price support program. The quantities of livestock products produced are 
strictly controlled. The amount of each type of livestock product allo­
cated to each consuming region is the quota for that region. These re-
stricted quantities or quotas will command a certain price. Also a cer­
tain amount of feed will "be necessary to achieve this level of livestock 
production. So that surpluses of feed may be avoided, the estimated re­
quirements of feed are computed and these requirements are allocated among 
consuming regions in accordance to their livestock production. In addi­
tion, a price is guaranteed for these quantities of feed. The regional 
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feed prices for Models VIII-I and VIII-J in Tables 51 and 52 are representa­
tive of these guaranteed prices. 
Also for wheat, a reduction occurs in the quantity demanded and a new 
price is derived. It is desired to achieve these specified levels of 
production of feed and wheat-and have the greatest possible income accrue 
to this sector of the agricultural industry. 
Tables 56 and 57 together with Figures 37 and 39 show the optimal 
production allocation patterns for Models VIII-I and VIII-J, respectively. 
Also, Figures 38 and 40 reveal the most desirable interregional product 
flows and intraregional transfers. 
The optimal production and product distribution schemes do not differ 
greatly between the least cost and profit maximizing models. Because of 
the rigidities imposed upon the profit maximization model, the grain and 
meal prices necessary to achieve a level of production sufficient to meet 
the product demands were somewhat higher than those determined in the least 
cost models of Chapter V. Further comparisons of all the models tested 
is reserved for the summary chapter, Chapter VII. 
Table 56. Summary of land use by programming region as given by the solution to Model VIII-I 
Land in Land in Equilibrium Rents 
Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
—— 000 A —— 
1 602.6 0 17.II 0 m 
2 2,422.0 0 26.41 0 — — 
3 598.0 0 44.96 0 — — 
4 331.5 0 36.65 0 — — 
5 312.3 0 16.91 0 — — 
6 877.5 0 25.85 0 0 
7 219.8 115.3 0 0 0 
8 430.8 0 9.65 0 0 
9 1,952.3 0 15.83 0 0 
10 470.7 0 0 0 
11 336.8 0 4.42 0 0 
12 4,673.4 0 0 0 
13 322.2 0 7.39 0 0 
14 578.3 0 4.63 0 0 
15 140.5 0 0 0 
16 59.9 558.1 0 0 20.15 
17 190.4 0 3.01 0 0 
18 1,088.4 0 0 0 
19 1,934.3 0 2.63 0 0 
20 140.9 0 5.42 0 0 
21 2,381.0 0 0 0 
22 1,223.6 0 0 0 
23 570.8 635.5 0 0 0 
Table 56 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
24 311.9 
25 562.2 
26 376.7 
27 1,069.0 
28 
29 329.4 
30 
31 
32 
33 3,372.6 2,481.7 
34 
35 337.3 
36 373.2 
37 1,453.8 
38 1,113.3 4,775-8 
39 1,210.1 
40 1,302.4 
41 280.5 
42 
43 2,297.1 
44 594.9 ' 
45 5,987.1 
Equilibrium Rents 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0 0.08 0 0 
0 0.52 0 18.10 
890.8 0 0 0 
0 6.70 0 — — 
288.2 0 0 0 
0 9.73 0 —  —  
593.3 0 0 — —  
414.8 0 0 
1,161.6 0 0 • w 
0 0.66 0 — * 
829.5 0 0 — — 
0 19.51 0 --
373.3 0 0.36 
0 11.24 0 — — 
0 8.32 0 — — 
0 13.84 0 — — 
428.8 0 0 - -
2,036.2 0 0 
993.8 0 0 — ™ 
0 8.85 0 — —  
0 19.19 0 — • 
0 5.16 0 — —  
Table $6 (Continued) 
Land in Land in 
Land in Feed - Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
46 945.5 945.5 
47 3,191.9 3,192.0 
48 
49 
50 753.2 1.4 
51 
52 4,546.3 
53 593.3 1,090.8 
54 
55 4,024.0 5,328.1 
56 2,825.4 
57 2,190.2 
58 1,931.5 
59 758.7 
60 942.6 1,065.8 
61 1,512.7 1,512.7 
62 
63 2,311.5 
64 
65 
66 1,867.3 
% 
Equilibrium Rents 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
0 0.42 0.64 
0 11.63 0.38 
1,717.9 0 0 
1,471.1 0 0 
0 5.79 0 
1,802.7 0 0 
0 7.77 0 
0 6.03 0 
4,451.8 0 0 
0 2.37 0 
0 1.18 0 
549.5 0 0 
0 5.83 0 
0 8.31 0 
123.1 0 0.77 
0 0.48 1.06 
1,308.3 0 0 
0 8.34 0 
2,011.7 0 0 
6,040.0 0 0 
0 0.19 • * 
4,021.6 0 — — 
400.4 0 0 
Table 56 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A — 
69 1,751.0 
70 
71 
72 966.1 
73 1,060.0 
74 1,009.4 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 914.5 
79 1,939.7 
80 2,302.7 
81 
82 
83 
84 
85 1,579.8 
86 
87 2,220.9 
88 5,440.5 
89 3,310.9 
90 
Land in 
Cotton 
Idle 
Land 
Total Cotton Soybean 
Land Land Land 
0 
3.917.5 
1,382.4 
0 
2,600.0 
941.1 
o 
0 
0 
914.4 
0 
2.302.6 
1.231.7 
1,005.6 
883.2 
1,095.4 
0 
1,311.2 
0 
0 
0 
447.8 
2.08 — — 
0 0 
0 0 
2.56 0 
0 0 
0 4.81 
8.28 - — 
10.06 
6.49 — «• 
0 0.46 
9.04 0 
0 1.28 
0 0 
0 0 
0 0 
0 0 
3.23 0 
0 0 
l.o4 0 
9.29 0 
10.35 --
0 0 
Table 56 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
91 
92 2,518.5 
93 
94 2,237.5 
95 2,724.0 
96 1,827.0 
97 1,330.4 
98 200.8 
99 
100 2,515.8 
101 100.0 
102 
103 
104 3,809.7 
105 1,772.8 
106 
107 
108 22.4 
109 2,508.8 
110 
111 222.0 
112 318.9 
113 
—— 000 A —— 
200.8 
220.7 
293.1 
917.3 
Equilibrium Rents 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
343.9 
425.3 
1,693.2 
1,452.8 
249.6 
496.1 
47.2 
617.6 0 —  —  — —  
0 2.72 —  —  —  —  
497.1 0 —  —  --
0 2.01 —  —  0 
0 15.32 0 101.21 
0 8.63 mm • 19.43 
0 11.21 0 72.00 
0 3.96 0.62 0 
0 8.47 — —  0 
0 IO.63 —  —  0 
0 12.40 0 
0 13.18 —  —  5.69 
0 17.17 — —  l6.8l 
0 I.65 —  —  —  —  
340.5 0 -- --
419.0 0 
415.0 0 —  —  — —  
508.6 0 —  —  — —  
0 6.15 —  —  — —  
407.7 0 -- - -
0 6.21 
0 4.28 — — 0.46 
,749.7 0 —  —  --
Table 56 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
114 283.7 
115 
116 968.7 
117 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 973.5 
122 
123 1,041.4 
124 
125 
126 
127 
128 
129 121.4 
130 
131 
132 
133 
134 
135 
—— 000 A 
64.6 
495.5 
86.7 
115.3 
Equilibrium Rents 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
799.8 
607.7 
405.4 
0 1.04 
446.7 0 —  —  — 
0 31.77 tm • • » 
0 17.09 — —  - -
0 21.32 — —  — —  
0 14.25 — —  —  —  
0 45.58 --
0 29.40 #» ** 8.40 
209.I 0 0 0 
0 3.80 0 0 
402.9 0 0 0 
1,366.1 0 0 0 
1,520.8 0 0 0 
1,273.8 0 0 6.72 
220.7 0 0 0 
0 1.91 0 0 
311.2 0 0 0 
28.2 0 • tm 0 
0 7.25 —  —  0 
0 3.51 0 3.94 
86.7 0 15.94 0 
115.2 0 4.38 0 
8 
Table 56 (Continued) 
Land in Land in Equilibrium Rents 
Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
— 000 A — 
136 217.3 0 1.35 • — 0 
137 140.6 599.4 0 11.58 —  —  28.32 
138 115.3 0 7.89 — —  0 
139 10.7 9.2 0 4.96 —  —  12.95 
140 22.3 200.7 0 11.78 -- 60.31 
l4l 223.2 0 0 
142 295.6 527.7 0 12.89 —  —  41.33 
143 l6l.l 0 50.18 —  —  0 
144 51.0 0 0 0 
Total 66,560.4 50,895.5 8,792.8 15,141.3 8,316.7 74,248.6 
Table 57. Summary of land use by programming region as given by the solution to Model VIII-J 
Land in Land in Equilibrium Rents/ 
Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
000 A 
1 602.6 0 18.04 0 -
2 2,422.0 0 27.48 0 -
3 598.0 0 45.96 0 -
4 331.5 0 37.06 0 -
5 312.3 0 12.97 0 -
6 877.5 0 20.70 0 0 
7 335.1 0 0 0 
8 430.8 0 6.31 0 0 
9 1,952.3 0 11.04 0 0 
10 470.7 0 0 0 
11 336.8 0 0 0 
12 4,210.3 463.1 0 0 0 
13 332.2 0 4.67 0 0 
14 51.0 527.3 0 0 0 
15 140.5 0 0 0 
16 59.9 558.1 0 0 14. 
17 190.4 0 1.76 0 0 
18 1,088.4 0 0 0 
19 1,934.3 0 1.35 0 . 0 
20 140.9 0 3.90 0 0 
21 2,381.0 0 0 0 
22 1,223.6 0 0 0 
23 1,206.3 0 0 0 
Table 57 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A — 
24 311.9 
25 
26 
27 1,069.0 
28 
29 329.4 
30 
31 
32 
33 2,136.5 750.9 
34 
35 337.3 
36 
37 1,453.8 
38 4,722.9 1,166.2 
39 1,210.1 
40 1,157.7 
41 271.4 
42 
43 2,297.1 
44 594.9 
45 5,578.3 4o8.8 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rents 
Total Cotton Soybean 
Land Land Land 
0 1.74 0 0 
562.2 0 0 10.55 
1,267.5 0 0 0 
0 2.03 0 — -
288.2 0 0 0 
0 4.10 0 — —  
593.3 0 0 --
414.8 0 0 
1,161.6 0 0 mm • 
2,966.9 0 0 —  —  
829.5 0 0 - -
0 10.37 0 --
746.5 0 0 
0 6.81 0 — —  
0 3.71 0 — — 
0 8.24 0 —  —  
573.5 0 0 --
2,045.3 0 0 • • 
993.8 0 0 — —  
0 7.48 0 — —  
0 17.36 0 — —  
0 2.57 0 --
Table 57 (Continued) 
land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A — 
46 945.5 945.5 
47 752.2 2,439.7 3,192.0 
48 
49 
50 754.6 
51 
52 345.0 4,201.3 
53 845.0 845.1 
54 
55 3,583.2 5,768.9 
56 991.6 
57 917.2 
58 1,931.5 
59 758.7 
60 327.8 920.4 
3,025.4 
63 2,311.5 
64 
65 
66 1,537.1 
67 
68 
Equilibrium Rents 
Land in Idle Total Cotton Soybean 
Cotton . Land Land Land Land 
0 0.09 0.35 
0 7.52 3.46 
1,717.9 0 0 
1,471.1 0 0 
0 3.61 0 
1,802.7 0 0 
0 3.72 0 
0 3.16 1.08 
4,451.8 0 0 
0 2.12 0 
1,833.8 0 0 
1,822.5 0 0 
0 5.77 0 
0 7.00 0 
901.2 0 0 
0 0.85 0 
1,308.3 0 „ 0 
0 7.26 0 
2,011.7 0 0 
6,o4o.o 0 0 
330.2 0 _ _  
4,021.6 0 
100.4 0 0 
Table 57 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
—— 000 A —— 
69 58.1 
70 
71 
72 
73 2,526.8 
74 1,950.5 1,950.4 
75 346.2 
76 1,836.2 
77 734.1 
78 
79 1,939.7 
80 105.1 1,475.3 
81 
82 
83 
84 
85 
86 
87 
88 5,440.5 
89 3,310.9 
90 
Equilibrium Rents 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
1,692.9 0 — — 
3,917.5 0 0 
1,382.4 0 0 
966.1 0 0 
1,133.2 0 0 
0 2.43 1.06 
0 3.64 --
0 5.12 
0 3-24 — — 
1,828.9 0 0 
0 4.57 0 
3,024.9 0 0 
1,231.7 0 0 
1,005.6 0 0 
883.2 0 0 
1,095.4 0 0 
1,579.8 0 0 
1,311.2 0 0 
2,220.9 0 0 
0 6.10 0 
0 7.61 0 
447.8 0 0 
Table 57 (Continued) 
Land in 
Feed Land in 
Grains- Soybeans 
Soybeans 
—— 000 A — 
91 
92 2,518.5 
93 
94 
95 2,667.4 56.6 
96 1,827.0 
97 1,330.4 
98 366.6 35.0 
99 220.7 
100 2,109.9 405.9 
101 100.0 
102 542.7 
103 917.3 
104 3,809.7 
105 
106 
107 
108 18.1 
109 2,508.8 
110 
111 222.0 
112 366.1 
113 
Land in 
Land in Feed 
Region Wheat Grains 
Equilibrium Rents 
Land in Idle Total Cotton Soybean 
Cotton Land Land Land Land 
425.3 
1,693.2 
1,452.8 
2,617.6 
0 
497.1 
2,581.4 
0 
0 
0 
0 
0 
0 
0 
0.62 
0 
0 
14.09 
7.63 
10.15 
4.24 
9.26 
9.36 
0 
0 
0 
85.45 
13.37 
61.26 
0 
0 
0 
496.1 
0 
0 
0 
0 
2113.3 
419.0 
415.0 
512.9 
0 
407.7 
0 
0 
1,749.7 
11.31 
13.95 
18.40 
1.24 
0 
0 
0 
0 
3.43 
0 
0.68 
2.80 
0 
0 
0 
4.98 
Table 57 (Continued) 
Land in Land in 
Land in Feed Feed Land in 
Region Wheat Grains Grains- Soybeans 
Soybeans 
— 000 A 
114 283.7 
115 
116 968.7 
U7 1,427.1 
118 1,467.8 
119 316.9 
120 375.7 
121 1,390.4 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
64.6 
900.9 
86.7 
H5.3 
Land in 
Cotton 
Idle 
Land 
Equilibrium Rents 
Total Cotton Soybean 
Land Land Land 
0 0.68 «• — 
446.7 0 — —  
0 31.32 mm mm 
0 16.75 —  —  
0 21.00 — — 
0 13.96 — — 
0 39.84 " 
0 26.69 0 
209.1 0 0 0 
1,oki.U 0 0 0 
402.9 0 0 0 
1,366.1 0 0 0 
1,520.8 0 0 0 
1,881.5 0 0 0 
330.7 0 0 0 
121.4 0 0 0 
301.2 0 0 0 
28.2 0 0 
0 9.17 —  —  0 
0 5.32 0 0 
86.7 0 14.12 0 
115.2 0 3.00 0 
Table 57 (Continued) 
Land in Land in 
Land in Feed Feed Land in Land in Idle Total Cotton Soybean 
Region Wheat Grains Grains- Soybeans Cotton Land Land Land Land 
Soybeans 
—- 000 A —-
136 217.3 0 2.52 — — 0 
137 140.6 599.4 0 12.67 — * 15.40 
138 115.3 0 8.87 0 
139 10.7 9-2 0 5.53 -- 4.75 
140 22.3 200.7 0 12.98 36.61 
l4l 223.2 0 wee 0 
142 295.6 527.7 0 10.32 — —  30.97 
143 l6l.l 0 45.06 w — 0 
144 51.0 0 0 0 
Total 45,759.5 53,^26.4 14,501.2 11,873.6 6,246.0 92,148.5 
I 
Figure 37. Regional production pattern for Model VIII-I (each dot represents 200,000 acres) 
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Figure 39. Regional production pattern for Model VIII-J (each dot represents 200,000 acres) 
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CHAPTER VII. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
Summary 
This thesis has considered the potential adjustments necessary in the 
wheat-feed grain-oil meal economy in response to projected changes in 
technology and demand. One hundred and forty-four producing regions were 
defined, each having a potential of five different producing activities. 
The activities are: wheat, feed grains, feed grain-soybeans, soybeans, 
and cotton. The existence of a particular activity in a given producing 
region is solely dependent upon the cropping history of that producing 
region. 
Also, 31 consuming regions were delineated, each possessing a demand 
for wheat, feed grains and oil meals. Producing regions located within 
a consuming region feed into that consuming region's demand row to aid in 
the satisfaction of that requirement. Further, transportation activities 
are defined to allow an interconsumlng region transfer of the three demand 
entities (wheat, feed grains and oil meals). A possibility exists for the 
transfer of wheat into feed use if wheat is a cheaper source of feed nu­
trients . 
Producing within each programming region is limited only by the land 
resource. Two of the five potential activities pose unique land limita­
tions. Soybeans are allowed to occupy no more than 50 per cent of the 
land available in a given producing region. Cotton is limited to its past 
mayimum percentage of total land. 
The central theme of the analysis is to appraise probable adjustment 
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necessary in the wheat-feed grain-oil meal economy "brought about by the 
continuance of current trends in technology and demand. Alternative as­
sumptions are employed by the different empirical models posed regarding 
several of the major variables influencing the competitiveness of a parti­
cular area. The effects of income, population, feed-livestock product 
conversion efficiency, the distribution of demand requirements among con­
suming regions, exports, crop yields and per acre production costs on the 
optimal regional production and distribution scheme are considered. Also, 
analysis is made of the potential demand for and supply of products at 
various price levels, given the estimates of per acre production costs 
imposed. 
The latter models, which deal with price changes, find the optimal 
production and distribution patterns which yield the highest possible net 
profits to the sector of the agricultural industry considered. The other 
models determine the least cost production location and product distribu­
tion patterns that satisfy the regional requirements of the product. 
The results of the cost minimizing and profit maximizing models with 
respect to production location and product distribution are highly similar. 
All of the empirical models tested reveal the. potential for the problems 
of agricultural adjustment to increase. Land not necessary to achieve 
the prescribed production levels varies between about 45 and 98 million 
acres. Thus, in all likelihood, the surplus of resources in agriculture 
will be a continuing phenomenon. 
In general the empirical models agree as to the location of the land 
not necessary to achieve the required levels of production. Of course, 
541 
the models which are faced with greater demand requirements leave less land 
idle. The solutions to the models indicate that the major areas of land 
retirement should be in the South Atlantic States, the Delta States, the 
Appalachian States, Eastern Kansas and Oklahoma, the Dakotas, Southeastern 
Montana and Southern New Mexico. 
Although some geographical diversification of production of the crops 
does occur, the general production patterns follow the existing areas of 
specialization. Feed grain production is concentrated in the Corn Belt 
and the North Atlantic states. Soybeans are produced in the South and 
in the fringes of the Corn Belt. Wheat is concentrated in the Plains 
states and the Pacific Northwest and the westward shift in cotton produc­
tion is apparent. This seems to indicate that the cost advantages in the 
areas of product specialization are likely to be great enough in the future 
to offset the costs of transporting the products to the diverse points of 
demand. Some indication of the effect of space on the regional production 
patterns can be ascertained, however, from the results of the models in 
which increased export demands are channeled through specific consuming 
regions. 
Competitive product prices are determined for each product in each 
consuming region by the dual to the simplex method. Since the per acre 
cost estimates employed do not include fixed costs or any charges to man­
agement, these competitive prices are low relative to the existing product 
prices. The equilibrium land rents are also ascertained from the dual for 
each of the models. These rents are the Imputed values to land in each 
of the programing regions. 
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Conclusions 
So that society may plan for a wise use of its resources in the future, 
account must be taken of the prospective requirements of the products of 
these resources. Also, society must know the potential productivity of 
its resources. In a dynamic economy, consumer preferences for different 
products vary in accordance with income, tastes, geographic residence, age, 
and many other factors. The patterns of consumer preference are manifested 
upon the aggregate demand for the different products on the market. Over 
time, the demand for one class of products may decrease while the demand 
for another class of products may increase. These changes in demand call 
for an adjusted resource allocation scheme that reflects the current pre­
ference pattern. 
Not only is it important for society to know the potential requirements 
of each type of product in the aggregate so that the resource needs can be 
appraised, but also the location of the expected demands is a valuable pteae 
of information. Thus, in addition to knowing how many resources are needed 
to fulfill the requirements of a certain product, society will gain by 
knowing where their resources are needed as well. 
The empirical models tested in this analysis of interregional competi­
tion of the wheat-feed grain-oil meal sector of the agricultural industry 
are addressed to the objectives outlined in Chapter I. Several of the 
variables instrumental to the interregional structure of agriculture are 
varied so that the impact of each upon the regional resource requirements 
may be realized. 
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The comparison of the solutions to Models I and II give insights as 
to the effect of the level of consumer income on the regional resource re­
quirements. The level of income assumed in Model II represents a 10 per 
cent increase over the level assumed for Model I. The increase in income 
may be due to several economic forces, the most commonly discussed being 
a tax reduction. 
As current knowledge about the magnitude of income elasticities for 
farm products (especially at the farm level) would indicate, the impact 
of an increase in income upon the optimal regional resource allocation 
scheme is minor. The data in Tables 6, 7 and 8 show the varied effects 
of income upon the aggregate requirements of the three final demand prod­
ucts. Income has the least effect on the magnitude of wheat demand. The 
comparison of the results for Models I and II, however, reveal that the 
resources that are devoted to wheat production are those that are most 
affected. Consequently, the effects of a tax decrease, or any other in­
come increasing move, upon an industry so remotely connected to income as 
agriculture are significant. Often the indirect effects of such national 
economic policies as tax changes upon the various industries or sectors 
within these industries are overlooked. The analysis here indicates that 
a society that wishes to use its resources optimally should not neglect 
these indirect effects. 
Comparing the results of Models I, IV-A and V one can see the impact 
of the level of population upon the optimal regional resource allocations. 
In the short run the population will not change to any great extent. The 
three models, mentioned do demonstrate the necessity for society to 
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correctly specify the expected level of population in planning for future 
resource use. Population is the single most important factor affecting 
the demand for farm produced products ; hence, it must be reckoned with in 
a precise manner. The regional patterns of resource use are not altered 
much by the increase in population, but the resources within certain pro­
ducing regions are more intensively utilized as demand increases. It 
appears that each million person increase in population requires about an 
additional three to five million acre increase in land necessary to achieve 
the desired levels of production. 
The rate of technical change in the livestock industry also has bear­
ing upon the interregional resource use pattern. Models VI-A and VI-B 
demonstrate this point. All that changes between these two models is the 
efficiency of producing the products of livestock from a given amount of 
feed. The actual effects of this change in livestock feeding efficiency 
differs only a little from the effects of a change in population. Both 
cause a proportionate increase in the feed demand in all consuming regions. 
A change in the level of livestock feeding efficiency does not affect the 
demand for wheat, however, as does the population change. Even so, the 
resource adjustments necessitated by the change in feeding efficiency 
are as marked on the wheat sector as they are on the feed grain and oil 
meal sectors. 
If changes occur in the geographic structure of agriculture other 
than those expected by projecting simple trends, new patterns of resource 
use are demanded in an optimizing situation. Models III and IV-A both 
assume a population of 230 million. Model IV-A distributes the feed demand 
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among consuming regions in accordance with projections of current trends 
in concentrate disappearance within the consuming regions. On the other 
hand, Model III utilizes the product distribution patterns determined by-
scientists with the U.S. Department of Agriculture. Even though the pat­
terns of demand allocation differ greatly between the two models, the 
cost advantages of specialized production areas seem to be the dominant 
factor in location of production of the crops. 
Also, society must carefully consider the potential technological 
changes within the cropping sector when planning for future resource uses 
there. Models III and VI-B have the same set of demand requirements. The 
technical change within the cropping sector is assumed to be greater under 
the conditions of Model VI-B than for Model III. Higher per acre yield 
estimates are characterized for Model VI-B. As is seen in the results 
for these two models, the competitiveness of producing regions can be 
greatly altered by the method in which the expectations are formulated. 
In this day of agricultural surplus, foreign policy and agricultural 
policy have become very much interrelated. Large amounts of surplus prod­
ucts have been moved abroad under various programs of foreign aid and 
government subsidization. For the products considered in this analysis, 
the foreign market represents an important source of demand. Because of 
the dependence of agricultural exports upon our nation's foreign policies, 
estimates of future export levels are difficult to make. Not only may it 
be important to know the magnitude of total exports but also the destina­
tion of these. Increased trade to Europe may call for a different pattern 
of resource use than does increased trade to Japan. Models IV-A through 
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IV-F have dealt with this problem. The level of exports was varied as 
well as the distribution of the exports among the consuming regions that 
are ports of export. Again, the advantages of producing the products in 
the areas of specialization seem to outweigh the transportation costs en­
countered in shuffling products through different ports. The greatest 
impact of varying export demands of different consuming regions seem to 
be manifested upon the internal interregional flow of products. Consuming 
regions which were accustomed to importing products from the consuming 
regions for which exports increased are forced to become self sufficient 
in these products. This, of course, requires, a new pattern of resource 
use. For the most part the increased requirements are met by intensifica­
tion of resource use by producing regions already active. The volume of 
production in interregional shipments is altered accordingly. 
Resources are not used optimally in any geographic area. Current 
and past patterns of resource use are more efficient in certain areas than 
they are in other areas, however. The Southern United States lags behind 
other areas in the adaptation of the latest techniques. The reasons for 
this lag in development are beyond the scope of this study. In project­
ing current trends in cost and yield, this slower rate of adapting tech­
nological innovation is reflected in the resultant estimates. Hence, 
the areas of slower change keep its initial position relative to the 
other areas. Many agriculturalists are optimistic about the possibilities 
for developing Southern agriculture. 
Model VII considers the situation where the South has "caught up" 
to other areas of the United States in the use of production techniques. 
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The South employs identical production practices as the Northeastern and 
North Central States in feed grain and soybean production. Likewise, 
the practices of producing cotton in the Southwest are approximated in 
the South. The results of the two models of Model VII indicate that if 
this state of technology could be attained in the South, the South would 
become a much more effective competitor in supplying the nation's feed and 
fiber. Hence, the challenge is presented. Most would agree that the 
physical possibilities do exist for a much greater state of agricultural 
development in the South. Of course, these changes require a near com­
plete overhaul of the structure of Southern agriculture, a task which 
could hardly be handled in the space of 12 to 15 years. The physical 
characteristics do not change much with time; however, future decades may 
see the competitive position of Southern agriculture improve. 
The United States average product equilibrium prices are summarized 
in Table 58. It should be remembered that these equilibrium prices are 
functions only of certain variable costs of production. Therefore, they 
are low relative to the current product prices. No charges are included 
in the cost estimates that reflect expenses of management or land. The 
absolute level of the prices should be judged with this in mind, but the 
relative levels of the average equilibrium prices for the different models 
are interesting points of comparison. In going from Model I to Model IV-F 
the wheat requirements increase by about $2 per cent; the supply price 
increases from about $0.94 to $1.09. Similarly feed grain requirements 
increase by about 11 per cent between the two models being compared and 
the supply price of feed grains increases from $0.02 per bushel to $0.90 
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Table 58. United States average equilibrium prices of products by model 
Model 
Wheat 
(i/bu.) 
Feed 
Grains 
($/bu.) 
Soybeans 
($/bu.) 
Cottonseed 
($/T) 
Cotton 
Lint 
(tf/lb.) 
I 0.944 0.019 1,077 26,339 29.8 
II 0.949 0.821 1.081 26,493 29.9 
III 0.950 0.009 1.064 25.361 30.2 
IVnA 0.975 0.837 1.109 27,291 30.7 
IV-B 0.984 0.845 1.130 27.855 30.8 
IV-C 1.010 0.866 1.175 29.055 30.8 
IV-D I.051 O.885 1.211 29.972 30.8 
IV-E 1.045 0.oo4 1.205 29.788 30.8 
IV-F I.087 0.902 1.234 30.578 30.0 
V 0.909 0.040 1.046 27.012 30.0 
VI-A 0.885 0.660 0.960 22.920 30.0 
VI-B 0.909 O.683 1.005 24.431 30.0 
VII-A 0.857 0.796 1.000 27.032 23.6 
VII-B 0.955 0.843 1.171 29.284 23.0 
per bushel. The 13 per cent increase in oil meal requirements between 
Models I and IV-P result in a price increase of $0.17 per bushel for soy­
beans and a price increase of $4.l4 per ton of cottonseed. Thus, the 
elasticity of supply of wheat, feed grains, and oil meals are all elastic. 
These elasticities estimates are tempered by the fact that the ceteris 
paribus conditions are not fulfilled. In going from Model I to Model IV-F 
the demand requirements of the three products change simultaneously. Also, 
as was stated above, the absolute level of prices are not reflections of 
the true equilibrium prices due to the omission of several relevant varia­
bles. The absolute level of prices affects the elasticity estimates as veil. 
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Several examples can be given in which only the wheat requirements 
or only the feed requirements vary between two models. Models IV-A and 
IV-B maintain the same assumption about the quantity of wheat required. 
Feed requirements do increase in feed grain and oil meal exports of 25 
per cent. A price elasticity of supply for feed grains of about 2.0 is 
found and the elasticity estimate for soybeans is 2.7. In like manner, 
Models VI-A and VI-B adhere to the same set of wheat requirements. The 
price elasticity of feed grains is about 3*8 and for soybeans an estimate 
of 1.9 is established. 
An elasticity estimate for wheat can be ascertained by examining the 
price and quantity data of Models IV-E and IV-F. Feed requirements are 
identical between these two models. The estimated wheat elasticity of 
supply is 4.9. 
Cross elasticities of supply are also apparent. As feed requirements 
increase between Models IV-A and IV-B, wheat prices increase also. The 
estimate of the cross elasticity of feed with respect to the price of wheat 
is 2.1 This is evidence of the substitution of wheat for feed grains in 
the rations fed to livestock. 
The market clearing prices of the crops obtained from the profit 
maximization models were somewhat higher than the equilibrium prices of 
the cost minimization models. The reasons for these differences were 
enumerated in Chapter VI. From tne solution to the two types of economic 
models it appears that the least cost model is a superior tool for dealing 
with problems of interregional competition. More of the information is 
generated by the system under this approach and as a result a true 
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normative solution is more closely attained. To correctly specify the 
true normative solution under a profit maximizing model, one would have 
to first solve the system as a cost minimizing problem in order that the 
regional price differentials are correctly specified. Then the least cost 
and maximum profit solution would be the same. 
On the other hand, if one wishes to force a certain set of regional 
price relatives on the solution, a maximum profit model offers some ad­
vantages. No real advantage is possessed by the profit maximizing model 
in that the stepped supply function can be traced. The same could be 
accomplished under a least cost framework by arbitrarily setting demands 
at a low level and allowing them to increase gradually. Some additional 
operations are required on the data to ready a model for a profit maxi­
mizing solution. 
This thesis serves an example as to how a society could use a model 
of interregional competition to appraise its future resource needs. The 
magnitude of the resources required in each line of production are speci­
fied as well as the optimal geographic location of the resources to be 
used. Depending on the problem at hand, a study of less scope or one of 
more scope may be desired. Perhaps only one agricultural sector, e.g. 
dairying, is to be analyzed or possibly resources in addition to land 
may be deemed limitational. 
The projections made here are rather crude. Sufficient reasons may 
exist for basing expectations on factors other than simple projections 
of current trends. The solutions to the various empirical models in which 
the relevant variables were altered are testimony to the necessity of 
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correct specification of the variables. 
The results to any model, whether linear programming, regression or 
a partial budget are no better than the data used in the analysis. The 
results presented here should be interpreted subject to the conditions 
imposed on each empirical model. 
As anyone attempting a linear programming model has found, data on 
input-output coefficients are scarce. Especially lacking are data that 
relate to production costs. 
Studies of this nature should not be abandoned due to problems of 
data scarcity. They should be evaluated not in terms of how close they 
come to approximating the true normative situation, but by how much society 
can gain from the results they do offer. In planning for resource needs 
15 years in the future, any idea about the regional resource requirements 
may be useful. As the time horizon shortens, the expectation becomes more 
certain and plans can be altered. Generally, a plan which follows some 
pattern is less costly than one where adjustments respond only to the 
current market situation. If the situation that exists in agriculture 
today could have been predicted with any degree of certainty and programs 
initiated to avoid the problem, surely the severity of the problem could 
have been eased. 
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Recommendations 
So that society may achieve a greater degree of precision in their 
estimations of future resource needs, several areas should he explored 
that may give additional insights. 
One limitation of the models discussed in this thesis is that they 
deal strictly with geographic regions. Data availability partially dic­
tates this approach. An alternative approach may be programming on the 
basis of "typical farms" or "land capability classes." These approaches 
would call for great amounts of data collection so that the amount of 
land represented by a certain type of typical farm or the potential pro­
duction from given land class may be known. Solutions to models programmed 
under these systems would avoid most of the complete retirement of certain 
geographical areas, as is the case here. 
Programming on the basis of geographical areas can approximate the 
typical farm or land class approached by defining several production 
functions for each geographical region. This, of course, greatly multi­
plies the scale of the problem. This method has been tried and the re­
sults are nearing completion by another researcher at Iowa State Univer­
sity.11 
If federal land retirement policies follow the philosophy of allow­
ing whole areas to be retired rather than permitting only a certain per­
centage of the land in each farm be retired, the limitation of programming 
on the basis of geographic regions may not be so severe. The production 
patterns found could be very indicative of the optimum situation. 
"^Norman Whittlesey, Economic Research Service, U.S. Department of 
Agriculture, USDA Collaborator, Iowa State University. 
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Using per acre production costs as a criterion of deciding the optimal 
production patterns requires a great deal of refinement and accuracy in 
these cost estimates. Several states have very good enterprise cost stu­
dies published, but these studies lack the necessary uniformity between 
states to he readily adaptable to models of interregional competition. 
Also, great gaps exist in cost data in that cost elements are not avail­
able for some states. A uniform enterprise cost survey repeated every 
five to ten years would be ideal. 
Another limitation of the current model is the use of per acre pro­
duction efficiency in the establishment of the regional production patterns. 
This seems to be denying the advantages of scale in agriculture, where 
perhaps a farm may-contain more acres and a lower rate of profit per 
acre. Farm income is probably a more important variable in terms of agri­
cultural adjustment than is per acre income. One method of alleviating 
this problem may be to adjust either the yield or the cost estimates of 
the producing regions by a factor that takes account of average farm size 
in that region relative to the average farm size in the United States. 
The analysis presented here is only partial. It ignores efficiency 
criteria in selecting the optimal location of livestock production as well 
as several additional crops that could be included. Another study under 
progress at Iowa State University is partially filling this gap.1^ 
Many other limitations could be cited. Some could be handled by 
simple adjustments of the data.used in the existing models. Other revi­
sions may require the formulation of new models. All point toward 
"^Ray Brokken, Economic Research Service, U.S. Department of Agricul­
ture, U8DA Collaborator, Iowa State University. 
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increased precision and hence additional realism in the results obtained. 
Society can probably incur many additional expenditures on studies of this 
nature and still gain from the increase in information forthcoming. 
J 
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Table 59. Relative values of feeds compared to a pound of corn, average 
feed unit value for the United States 
Feed Unit Value 
Item (per cent) 
Grains : 
Corn 100 
Oats 90 
Barley 90 
Grain Sorghum 95 
Wheat 105 
Oilseed Meals : 
Cottonseed Meal 135 
Soybean Oil Meal 165 
Table 60. Distribution of household population by income group, by urbanization category and regions ;a 
1975 (income level 150 per cent 1955 level) 
Income Urban Rural Nonfarm 
Group N.B. N.C. 8. W. N.B. N.C. S. W. 
<$2,000 2262 5 7 1^ 4 
2,000-2,999 4 4 7 5 5 4 il\ 6 
3,000-3,999 10 6 13 7 10 10 15/ xo 
$4,000-4,999 13 9 16 10 10 10 16) 
$5,000-5,999 17 14 18 15 14 12 17 / « 
$6,000-7,999 23 26 19 24) 
$8,000-9,999 14 16 11 15 > 56 57 27 4? 
. >$10,000 17 23 10 22 J 
} 
Farm 
N.B. N.C. S. W 
10 12 23 10 
14 14 18 
22 18 14 21 
14 15 13 
32 16 13 13 
28 32 12 36 
Per cent of 
population by 
urbanization 85 72 66 80 12 20 24 14 3 8 10 
within a re­
gion 
&N.E. refers to the Northeast region and includes the states : Connecticut, Maine, Massachusetts, 
New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island and Vermont. The North Central region 
includes : Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, 
Ohio, South Dakota and Wisconsin. The Southern region includes ; Alabama, Arkansas, Delaware, District 
of Columbia, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, 
South Carolina, Tennessee, Texas, Virginia and West Virginia. In the West are the states : Arizona, 
California, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington and Wyoming. 
Table 6l. Distribution of household population by income group, by urbanization category and 
region;a 1975(income level 165 per cent of 1955 level) 
Income Urban Rural Nonfarm Farm 
Group N.B. N.C. 8. W. N.B. N.C. 8. W. N.B. N.C. 8. W. 
<42,000 l 2 5 2 4 6 12 3 8 10 21 9 
$2,000-2,999 3 3 6 3 5 3 10' 
' 13 12 11 14 19 $3,000-3,999 7 5 10 6 7 8 12 16 14 20 
$4,000-4,999 11 7 13 8 9 10 15' 27 13 13 l4 26 $5,000-5,999 14 10 17 11 11 10 12 J 14 13 12 
$6,000-7,999 25 23 22 27] 
64 63 
1 
$8,000-9,999 17 21 13 15 1 39 57/ 37 39 19 46 
>$10,000 22 29 14 28J J 
Per cent of 
population by 
urbanization 
within a re­
gion 
85 72 66 80 12 20 24 14 8 10 
aSee footnote, Table 60 for states included in regions. 
Table 62. Estimated per capita consumption rates of farm produced foods under varying 
assumptions, 1975 
Income8, Income*3 Daly'8° 
Food Distribution Distribution Estimates 
Item Unit I II 
Milk lbs. 679.3 692.3 720.0 
Beef lbs. 106.7 108.1 85.0 
Veal lbs. 6.2 6.5 9.0 
Pork lbs. 70.2 70.6 75.0 
Tanih lbs. 6.4 7.0 4.0 
Poultry meat lbs. 44.1 45.8 32.2 
Eggs no. 393-3 397-7 403.0 
Wheat lbs. 147.8 147-3 160.0 
Com lbs. 39.9 42.2 45.0 
•Oats lbs. 6.8 7-3 6.5 
Barley lbs. H H 1.8 Grain Sorghum lbs. d 
^Derived by assuming a 50 per cent increase in real per capita income of the 1955 level. 
^Assumes a 65 per cent increase in real per capita income over the 1955 level or a 
10 per cent increase of the level assumed for Income Distribution I. 
°Frcm Daly (59). 
^Negligible. 
Table 63. Population estimates by regions0, and models; 1975 
Model United North- North 
Number States east Central South West 
— thousands — 
I 221,968 53,564 66,092 63,883 38,429 
II 221,968 53,564 66,092 63,883 38,429 
III 230,000 55,499 68,494 66,194 39,813 
ïtnA-F 230,000 55,499 68,494 66,194 39,813 
V 243,880 58,848 72,627 70,189 42,216 
VI-A and B 230,000 55,499 68,494 66,194 39,813 
VII-A and B 230,000 55,499 68,494 66,194 39,813 
Per cent 1.0000 .2413 .2978 .2878 • 1731 
aSee footnote, Table 60 for states included within regions. 
Table 64. Feed-livestock product conversion ratios ; economic attainable,a economic maximum13 
and projections, 1975 
Feed Units Feed Units Feed Units Feed Units Feed Units Feed Units Feed Units 
per 1,000 per head per 100 lb. per 100 lb .per 100 lb. per 100 per 100 lb. 
lb. of of Other of of of Eggs of Poultry 
Region Milk Dairy Beef Pork Sheep Meat 
Att. Max. Att. Max. Att. Max. Att. Max. Att. Max. Att. Max. Att. Max. 
Northeast 900 800 3,663 3,663 c 44l 407 c 47 43.5 
Lake States 900 800 3,759 3,759 463 390 47 43.5 
Corn Belt 950 800 4,142 4,142 452 396 47 43.5 
No. Plains 1,050 800 3,793 3,793 463 407 48 44.4 
Appalachian 1,050 775 3,902 3,902 44l 407 50 46.3 
Southeast 1,100 775 4,360 4,360 44i 384 48 44.4 
Delta States 1,150 775 4,371 4,371 44l 390 51 47.2 
So. Plains 1,100 775 4,231 4,231 452 384 50 46.3 
Mountain " 950 800 4,092 4,092 463 396 48 44.4 
Pacific 900 800 4,144 4,144 446 379 47 43.5 
U.S. Average 954 796 3,967 3,967 872 789 453 396 1,250 1,200 48 44.4 366 305 
Projected , 
762 1940-58 Trend 949 3,998 479 972 52 349 
^Estimates used by Models III and VI-B. 
^Estimates used by Model VI-A. 
cNot available on a regional basis. 
^Estimates used for Models I, II, IVnA-F, V, VII-A & B, VIII. 
Table 65. Proportions of feed units of individual grains to total relevant concentrates8, in 
livestock rations, 1950-60 average 
Livestock 
Class Com Oats Barley 
Grain 
Sorghum Wheat 
Feed Grains 
and Soybean 
Wheat Oil Meal 
-3-S=f 
011 Sates" 
Beef .654 .049 .045 .048 .002 .798 .067 •135 .164 
Dairy .637 .203 .039 .024 .005 .909 .051 .040 .263 
Hogs .771 .116 .024 .013 .007 .932 .06l .007 .847 
Sheep .279 ' .143 .082 .082 -- .586 •339 .075 .065 
Poultry .499 .121 .023 .091 .06l .796 .196 .008 .825 
Horses & Mules .637 •337 .011 .013 — — 1.000 — — — — __c 
Other Livestock .624 .117 .078 .025 .014 CD
 
VO
 
.098 .043 __G 
^Relevant concentrates include the concentrates listed in the table, i.e., those concen­
trates considered by the models. 
^The proportion that feed units of relevant concentrates are of all feed units fed. 
c ' Not estimated as feed requirements for these livestock classes were calculated on a per 
head rather than a per unit of product basis. 
Table 66. Per cent of the total demand for selected farm products required within each consuming 
region, 1975# by product use 
Con- Feed Grains Soybean Cottonseed Wheat Corn Oats Barley Barley Grain 
suming and Oil Oil Meal for for for? for for Sorghum 
Region Wheat Feda Meal Feda Feda Food" Food" Food" Foodc Alcohol0 for Food0 
1 .027 .0567 .0098 • • .0010 .0242 .0242 am e e» • 
2 .081 .0797 .0431 .1325 .0352 .0764 .0764 .0601 .2822 
3 .053 .0523 .0348 .0193 .0340 .0076 .0076 — •  • • 
4 .046 .0331 .0613 .0031 .0173 — — — — — *  • • 
5 .022 .0102 .0427 -- .0062 -- -- - - --
6 .009 .0097 .0249 .0014 «•« 
7 .036 .0400 .0310 .0288 .0678 .0101 .0101 • • • • 
8 .06l .0674 .0051 .0144 .0845 .1209 .1209 • — • • 
9 .037 .0495 .0080 .0446 .0190 .1209 .1209 • — • • 
10 .016 .0246 .0017 .0236 .1097 .0907 .0907 .0158 
11 .062 .0367 .0038 .1156 .0052 .0237 .0237 •1575 
12 .046 .0338 .0001 .0084 .0102 .1209 .1209 .5471 — — 
13 .162 .0818 .0216 .0180 .1346 .1348 .1348 • tm • • 
14 .049 .0544 .0415 .0853 .1062 .0237 .0237 .04i6 — — 
15 .092 .0678 .0153 .0632 .2595 .1512 .1512 .1274 .1429 
16 .015 .0176 •0337 • • .0071 mm a# • • ee • 
17 .020 .0207 .0751 .0005 .0155 .0066 .0066 — — — —' 
18 .018 .0256 .2256 .0611 .0243 .0081 .0081 —— • 5321 
19 .002 .0118 .0582 .04l4 .0081 — — — — — — — — 
20 .007 .0187 .0451 .1430 .0052 - - -- -- .0357 
^Distributions from projections of concentrates fed by regions. 
^Based on flour production by region. 
cBased on Census of Manufacturing data and statistics of Jennings (115). 
Table 66 (Continued) 
Con- Feed Grains Soybean Cottonseed Wheat 
suming and Oil Oil Meal for 
Region Wheat Feda Meal Feda Feda Food* 
Com Oats Barley Barley Grain 
for for for for Sorghum 
Food Food Food0 Alcohol0 for Food0 
21 .037 .0265 .0167 .0276 .0052 — —» —— • • • — 
22 .005 .0016 .0004 .0129 .0026 — — — — • • — — 
23 .023 .0060 .0025 .0020 .0026 — — — — — — * • 
24 .006 .0058 .0076 .0200 — — — — — —  — —  — — 
25 .001 .0013 .0071 .0010 - - -- — —  - - — —  
26 .005 .0072 .0248 .OI78 •» • • .0044 
27 .003 .0036 .0712 .0010 — — — —  — — — — — — 
28 .004 .0040 .0266 .0218 — — • — — — • — • • 
29 .005 .0148 .0088 .0411 .0097 .0280 .0280 .0093 — ™ 
30 .006 .0095 .0080 .0274 .0034 .0280 .0280 — — —  
31 .044 .0276 .0439 .0246 .0244 .0240 .0240 .0367 .0071 
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Table 67. Per cent of farm products exported through each consuming 
region; 1956-61 average® 
Con­
suming 
Region Wheat Corn Oats Barley 
Grain 
Sorghum 
Soybeans 
and 
Cottonseed 
1 
2 
3 
h. 
.0197 
.1551 
.0352 
.0736 
.1858 
.1203 
.0165 
.1484 
.1083 
.0172 
.0839 
.0391 
- - .0893 
.0642 
5 
6 
.0134 .0386 .0379 .0116 .0031 .1137 
7 
8 
9 
10 
.0125 
.0033 
.0497 
.0054 
.0015 
.0016 
.0704 
.0066 
11 
12 
13 
.0078 
.0337 
.0326 
.0576 
.1810 
.3295 
.1027 
.1085 -  -
.0164 
.0376 
14 
15 .0003 .0992 .0199 .0022 .0016 .0967 
16 
17 
18 
19 
20 
.1161 
.3162 
.2808 
•0393 
.0898 
.0351 
.0403 
.0900 
.04l8 
.9376 
.5044 
.0008 
-  - -  - -  -
— 
-  - - -
21 
22 
23 
24 
25 
- -
- - - -
-  - -  -
- -
26 
27 
28 
29 
30 
—— — — 
- -
--
-- - -
.1714 
.1029 
.0054 
.0043 
.0186 
.0115 
.2760 
.1286 
.0025 
.0036 
31 .0122 .0071 .0021 -\0998 .0094 - -
distributions derived from data in Grain Market News. 
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Table 68. White area production of crops "by consuming regions, 1975 
Con­
suming Grain 
Region Wheat Corn Oats Barley Sorghum Soybeans Cotton 
(000 bu.) (000 bu.)(000 bu.)(000 bu^(000 bu.)(000 bu.) (000 lb.) 
1 
2 
3 
4 
5 
10,682 
9,489 
194 
742 
25,897 
43,503 
3,256 
4,254 
44,44l 
6,368 
775 
2,138 
4,307 
38 
--
137 
1,992 
38 
1,721 
9,217 
6 
7 
8 
43 
3,970 
1,109 
53,541 
31 
3,707 1,282 
---
206 1,961 
9 
10 3,186 7,015 8,520 391 - - 8 --
11 
12 
13 
14 
15 
338 
76 
1,285 
1,126 
1,244 
7,535 
3,857 
5,258 
2,115 
351 
54 
366" 222 
24 
32 
137 1,060 
16 
17 
18 
19 
20 
153 
2 
1,218 
1,026 
3,809 
6,334 
3,195 
2,990 
1,274 
290 
3,160 
1,305 
77 
215 
217 
109 
8 
609 
2,638 
88 
194 
317 
3,287 
33,568 
22,820 
9,158 
21 
22 
23 
24 
25 
120 
57 
18,846 
1,108 
3,334 
19 
1,732 
110 
351 
56 
5,694 
2,339 
67 
15 
5,731 
2,787 
42 
26 
27 
28 
29 
30 
4,198 
1,104 
2,207 
1,229 
6,o4l 
2,168 
1,473 
150 
15 
1,504 
3,021 
4l6 
941 
3,l8l 
9,142 
3,829 
457 
2,688 
621 
9,450 
45 
232 
--
695 
31 7,326 4,353 3,797 33,200 4,636 -- 23,326 
Table 69. Total farm level demand : prices of livestock products expressed as functions of 
quantities of these products8. 
Logarithms of Quantities of: 
Cattle Calves Hogs Sheep Chickens Turkeys Eggs Milk 
Logarithms of 
Prices of: 
Cattle -I.6270 -.0738 -.2787 -.0363 -.1458 -.0248 -.0245 -.0283 
Calves -.5041 -I.0560 -.3610 -.0470 -.1887 -.0313 -.0237 -.0272 
Hogs -,4l80 -.0822 -2.3269 -.0478 -.1929 -.0331 -.0351 -.0407 
Sheep -.5026 -.0989 -.4460 -.5832 -.1917 -.0317 -.0212 -.0243 
Chickens -.4750 -.0932 -.4205 -.0450 -1.4907 -.1375 -.0301 -.0347 
Turkeys -.3112 -.06l2 -.2757 -.0295 -.5364 -I.1332 -.0265 -.0307 
Eggs -.1010 -.0159 -.0856 -.0068 -.0348 -.OO87 -3.5OOO -.0684 
Milk -.0506 -.0079 -.1189 -.0033 -.0172 -.0043 -.0230 -2,6390 
®From Brandow (27, Table 13). Some of the own-price flexibility estimates differ from 
those given by Brandow. The estimates that appear were derived by Luther Tweeten. 
Table 70. Price flexibilities of high and low protein feed grains used in deriving product 
prices for Model VIIIa 
Price of Low Protein Feed Price of High Protein Feed 
Quantity of Low Protein Feed -2.973 -0.057 
Quantity of High Protein Feed -1.279 -1.751 
^Derived from data in Table 16 of Brandow (27) • The price elasticities of Low Protein 
grain given by Brandow were adjusted to account for food uses of feed grains. 
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Table 71. Rotational weights of crops for the feed grain activity; based 
on 1950-60 average rotations 
Grain 
Region Corn Oats Barley Sorghum 
1 .538 .421 .041 — » 
2 .582 .276 .142 — — 
3 .872 .042 .086 — — 
4 .823 .065 .112 -  -
5 .766 .132 .099 .003 
6 .945 .030 .008 .017 
7 •770 .188 .027 .015 
8 .518 .324 .054 .104 
9 .902 .084 .009 .005 
10 .818 .175 .005 .002 
11 .935 .057 .006 .002 
12 .840 .149 .004 .007 
13 .436 .422 .040 .102 
14 .651 .310 .028 .011 
15 .763 .125 .106 .006 
16 .958 .042 — • • • 
17 .890 .109 - - .001 
18 .968 .027 - - .005 
19 .944 .044 .012 
20 .868 .107 .oo4 .021 
21 .948 .049 ™ — .003 
22 .927 .041 .025 .007 
23 .901 .071 .015 .013 
24 .951 .046 — — .003 
25 .914 .080 -  - .006 
26 .925 .049 .022 .004 
27 .872 .062 .056 .010 
28 •970 .022 .006 .002 
29 .798 .077 .123 .002 
30 .902 .073 .025 -  -
31 .762 .219 .019 — • 
32 .657 .332 .011 -  -
33 •757 .233 .010 --
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Table 71 (Continued) 
Grain 
Region Corn Oats Barley Sorghum 
34 .837 .125 .036 .002 
35 .965 .015 .018 .002 
36 .935 .043 .019 .003 
37 •911 .063 .017 .009 
38 .797 .202 .001 —  —  
39 .691 .296 .013 — —  
40 .621 •359 .020 --
4l .484 .467 .049 
42 .362 .628 .010 ™  —  
43 .435 .526 .039 — —  
44 .545 .450 .005 —  —  
45 .682 .215 .003 --
46 .680 .315 .001 .004 
47 .728 .271 .001 —  —  
48 .868 .090 .041 .001 
49 .820 .154 .023 .003 
50 .801 .129 .057 .013 
51 .552 .268 .086 .076 
52 .767 .187 .011 .035 
53 .852 .136 .011 .001 
54 .661 .306 .001 .032 
55 .655 .336 .001 .008 
56 .626 .343 .031 
57 .567 .422 .009 .002 
58 .650 .331 .010 —  —  
59 .470 .522 .008 --
60 .561 .425 .014 --
61 .513 .419 .068 _ w 
62 .359 .544 .097 — —  
63 .109 .478 .413 —  —  
64 .147 .225 .628 • • 
65 .176 .316 .508 --
66 .062 .296 .642 
67 .403 .330 .267 —  —  
68 .269 .392 .312 --
596 
Table 71 (Continued ) 
Grain 
Region Corn Oats Barley Sorghum 
69 .453 .349 .164 .034 
70 .480 .421 .090 .009 
71 .401 .485 •113 .001 
72 .493 .370 .078 .059 
73 .545 •390 .034 .022 
74 .637 .314 .008 .041 
75 .490 .306 .188 .016 
76 .444 .241 .220 .095 
77 .420 .089 .434 .057 
78 .784 .066 .040 .110 
79 .651 .046 .029 .274 
80 .613 .195 .007 .185 
81 .668 .178 .009 .145 
82 .512 .201 .058 .229 
83 .417 .268 .128 .187 
84 .468 .233 .091 .208 
85 .456 .118 .037 .389 
86 •373 .257 .082 .288 
87 .102 .146 .151 • 599 
88 .173 .110 .030 .687 
89 .011 .005 .037 .947 
90 .412 .419 .045 .124 
91 .047 .310 .388 .255 
92 .019 .071 .245 .665 
93 .319 .4i8 .079 .184 
94 .056 •337 .180 .427 
95 .006 .036 .049 .909 
96 .012 .181 .033 .774 
97 .006 .002 .006 .986 
98 .439 .367 .051 .143 
99 .050 •339 .018 .593 
100 .558 .184 .014 .244 
101 .291 •375 .024 .310 
102 .622 .027 .002 .349 
103 .464 .009 .001 .526 
597 
Table 71 (Continued) 
Grain 
Region Com Oats Barley Sorghum 
104 .095 .126 •779 -  -
105 .018 .225 •757 
106 .421 .209 •370 • m  
107 .074 .259 .667 m m  
108 .188 .425 •377 m m  
109 .390 .058 .225 .327 
110 .213 .043 .124 .620 
111 .070 .021 •117 •792 
112 .023 .004 .017 .956 
113 — — .144 .856 - -
114 .014 .132 .854 — — 
115 - - .286 .714 - -
116 m m  .143 .857 • • 
117 .010 .074 .916 - -
118 .049 .111 .840 — — 
119 .239 .238 .623 --
120 .057 .059 .797 .087 
121 .050 .018 .870 .062 
122 .961 .036 — - .003 
123 .808 .177 .005 .010 
124 .916 .080 — — .004 
125 .870 .123 - - .007 
126 .586 .402 m  m  .012 
127 .704 .283 m m  .013 
128 .661 •313 — — .026 
129 .916 .078 — - .006 
130 .864 .124 -- .012 
131 .918 .080 • •» .002 
132 .996 - - — - .004 
133 .891 .040 .069 
134 •590 .291 .019 .100 
135 .587 .206 .036 .171 
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Table 71 (Continued) 
Region Corn Oats Barley 
Grain 
Sorghum 
136 .289 .497 .034 .171 
137 .118 .003 — — .879 
138 .574 .004 .001 .421 
139 .009 .233 .018 .740 
i4o .039 .131 .198 .632 
141 .147 .102 .412 •339 
142 .012 .013 .635 .340 
143 .011 .007 .888 .094 
144 .712 .274 .009 
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Table 72. Rotational weights of crops for the feed grain-soybean 
activity; based on 1950-1960 average rotations 
Grain 
Region8, Com Oats Barley Sorghum Soybeans 
1 .532 .416 .040 — " .012 
2 .570 .271 .140 — — .019 
3 •591 .029 .058 —- .322 
4 .675 .053 .092 — — .180 
5 .387 .067 .050 .002 .494 
6 .701 .022 .006 .013 .258 
7 •750 .183 .026 .015 .026 
8 .504 .316 .053 .101 .026 
9 •773 .072 .008 .004 .143 
10 .714 .152 .005 .002 .127 
11 .836 .051 .005 .002 .106 
12 .758 .134 .004 .007 .097 
13 .430 .416 .039 .101 .014 
14 .629 .299 .027 .010 .035 
15 .756 .124 .105 .006 .009 
l6 .912 .040 .048 
17 .404 .049 — » - - .547 
18 .961 .027 — — .004 .008 
19 .922 .043 — — .011 .024 
20 .856 .106 .004 .021 .013 
21 .894 .046 .003 .057 
22 .886 .039 .024 .007 .044 
23 • 512 .040 .008 .007 .433 
24 .831 .040 -- .003 .126 
25 .249 .022 -- .001 .728 
26 .762 .019 .009 .002 .608 
27 .776 .055 .050 .009 .110 
28 .886 .020 .005 .002 .087 
29 .784 .076 .121 .002 .017 
30 .851 .069 .023 • — .057 
aThis rotation is only defined for those regions having a 
historical record of soybean production. 
6oo 
Table 72 (Continued) 
Grain 
Region8, Corn Oats Barley Sorghum Soybeans 
31 .752 .216 .019 —— .013 
32 .523 .265 .009 -- .203 
33 .580 .179 .008 — — .233 
34 .729 .108 .031 .002 .130 
35 .745 .012 .014 .002 .227 
36 .613 .028 .013 .002 .344 
37 .658 .045 .013 .007 .277 
38 •590 .150 .001 -- .259 
39 .541 .232 .010 —- .217 
40 .581 .335 .019 -- .065 
4l .468 .451 .047 .034 
42 .360 .626 .010 — — .004 
43 .432 .523 .039 — — .006 
44 .543 .448 .005 — — .004 
45 •597 .275 .003 .125 
46 .648 .301 .001 .004 .046 
47 .523 .194 — — — — .283 
48 .554 .058 .026 .001 .361 
49 .456 .086 .013 .002 .443 
50 .674 .108 .048 .011 .159 
51 .479 .249 .075 .066 .131 
52 .582 .142 .008 .027 .241 
53 .516 .082 .006 - - .396 
54 •591 •275 .001 .029 .104 
55 •557 .286 .001 .007 .149 
56 •539 .293 .026 • #» .140 
57 •531 .396 .009 .002 .062 
58 .506 .254 .008 — .232 
59 .451 .500 .007 -- .042 
60 .479 .364 .012 -- .145 
6oi 
Table 72 (Continued) 
Grain 
Region8, Com Oats Barley Sorghum Soybeans 
61 A37 .356 .058 — — .149 
62 .349 • 530 .095 — — .026 
63 .106 .458 .396 — — .040 
64 .147 .216 .603 — — .040 
65 .171 .306 .493 -- .030 
68 .268 .354 .282 .096 
69 .452 .249 .164 .034 .001 
70 .479 .421 .090 .009 .001 
71 .382 .463 .108 .001 .046 
72 .493 .369 .078 .059 .001 
73 •532 .389 .003 .021 .025 
74 .629 .310 .008 .040 .013 
78 •775 .065 .040 .109 .011 
79 .650 .046 .029 .274 .001 
80 .600 .190 .007 .181 .022 
81 .655 .174 .009 .143 .019 
82 .4l4 .163 .047 .185 .191 
83 .341 .219 .105 .153 .182 
84 .381 .189 .074 .169 .187 
85 .456 .117 .037 .388 .002 
86 .371 .255 .082 • .286 .006 
87 .102 .143 .148 .586 .021 
88 .173 .110 .030 .685 .002 
90 •397 .403 .043 .120 .037 
91 .047 .309 .386 .255 .003 
93 .219 .417 .079 .184 .001 
95 .006 .036 .049 .902 .007 
97 .006 .002 .006 .981 .005 
98 .438 .366 .051 .143 .002 
100 .557 .184 .014 .244 .001 
602 
Table 72 (Continued) 
Grain 
Region8, Corn Oats Barley Sorghum Soybeans 
122 .960 .036 -- .003 .001 
123 .804 .176 .005 .010 .005 
124 .914 .080 — — .004 .002 
125 .734 .104 — — .006 .156 
126 .240 .164 - - .005 •591 
127 .247 .099 • • .004 .650 
128 .436 .207 — - .017 .340 
129 .898 .076 -- .006 .020 
130 .804 .115 -- .011 .070 
131 •917 .080 — - .002 .001 
133 .890 .040 • « .069 .001 
134 .586 .289 .019 .100 .006 
135 .554 .194 .034 .162 .056 
140 .039 .130 .197 .630 .004 
144 .341 .134 -- .005 .520 
